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EXECUTIVE SUMMARY 
Although gastro-intestinal nematodes cost Australian sheep farmers dearly through lost 
production and wasted drench (estimated at $150 million in losses at 1992 wool prices), 
persuading many fanners of the need for anthelmintic resistance testing has proved 
difficult. In Western Australia, the Department of Agriculture launched its "CRACK 
Down on Worms" Campaign in 1985 in response to the finding that anthelmintic 
resistant worms were present on more than two-thirds offanns. But a 1988 survey 
showed that comparatively few farms were actually testing for resistance using the 
Faecal Egg Count Reduction Test (FECRT) despite their active promotion by traditional 
extension methods. 
In an attempt to overcome this, it was decided to try a social marketing approach by 
defining the barriers to the adoption of testing for anthelmintic resistance. and 
developing and evaluating a media approach to overcome these barriers. The Ajzen­ 
Fishbein Theory of Reasoned Action which proposes that a person's intention to 
perform a behaviour is an immediate determinant of actual behaviour was used to 
identify the barriers to resistance testing. 
Personal interviews were conducted with 150 fanners in the south-west of Western 
Australia, who had not conducted resistance tests in the last three years, to establish 
beliefs about anthelmintic testing. Persuasive messages were incorporated into five 
television and five radio commercials for testing. Three were produced by a commercial 
advertising agency and two by he Department of Agriculture's video unit. The test 
commercials were evaluated using fanners and the most effe.ctive overall commercial 
message chosen. The resulting commercials produced by an advertising agency were 
used in a television and radio campaign broadcast in August and September 1992. 
The 30-second commercials chosen for the campaign carried the message that drench 
resistant worms were costing the average farmer $5,000 in wasted drench and lost 
production each year. Viewers were invited to call their local vet or a toll-free number 
for more information. 
Personal interviews were also conducted immediately before and after the campaign to 
review beliefs relating to worm control, and to evaluate the impact of the campaign. In 
the post-campaign evaluation survey, 63% of potential viewers correctly described the 
commercial, but the proportions varied considerably between shires. A third of potential 
listeners recalled the radio commercial. 
(i) 
Although considerably more expensive than radio, television was shown to be the more 
effective medium to deliver the extension message because it had greater exposure. 
Following the campaign 25% of viewers took some action related to drench resistance 
testing (significant at p=0.05). Significant differences were found in the sum of attitudes 
to testing and in some individual beliefs e.g. fewer farmers thought that testing was 
expensive and that tests should be simple to perform. This was comparable to success 
rates achieved by other social marketing campaigns. 
However, the attitudes of some farmers against resistance testing tended to harden even 
further after the campaign, with fewer accepting that resistance was costing the average 
farmer $5,000 a year. This is not uncommon with social marketing campaigns where 
incoming messages are sometimes rejected because they fall outside the range of a 
person's existing beliefs. 
A dramatic fall in wool prices coincided with the media campaign and tended to work 
against its aim to convince farmers to spend more on their sheep. In the longer term, 
more evidence appears to be needed of the specific costs to farmers caused by worm 
resistance to anthelmintics and the benefits of testing, if more are to be persuaded to use 
the FECRT. 
(i) 
1 .  GENERAL INTRODUCTION 
1.1 Anthelmintic Resistance 
In winter rainfall areas of Australia, strategies for the control of gastro-intestinal 
nematodes of sheep, particularly Ostertagia and Trichostrongylus, are based on strategic 
anthelmintic treatment aimed at reducing the viable free-living stages of parasites which 
cause late summer and autumn contamination of pasture (Anderson er al, 1978). This 
strategy can only be successful in reducing pasture contamination if the anthelmintic used 
is effective. The use of a less than fully effective anthelmintic in such a strategic program 
may not reduce paddock larval contamination sufficiently to ensure effective parasite 
control during the following winter and spring. 
Martin (1989) has demonstrated that if a parasite population is substantially derived from 
survivors of anthelmintic treatment, then that population will have an increased frequency 
of genes for resistance. 
Resistance to anthelmintics has been reported from all Australian States and testing for 
anthelmintic resistance using the Faecal Egg Count Reduction Test (FECRT) as a strategy 
for controlling internal parasites has been recommended throughout Australia (Standing 
Committee on Agriculture, 1989). All mention of "drench resistance testing" in this report 
refers to this fonn of testing. 
1.2"CRACK Down on Worms" Campaign 
In Western Australia, the Department of Agriculture launched the "CRACK Down on 
Worms" approach to worm control in September 1985 in response to the finding that 
anthelmintic resistant wonns were present on 68% of sheep farms (Edwards et al, 1986). 
This campaign aimed to promote the use of worm control programs by sheep farmers 
including drench resistance testing through planned extension activities. These activities 
included organisation of field days and seminars and production of Department of 
Agriculture Farmnotes, newspaper articles, newsletters, videotapes and radio interviews. 
Despite this campaign, a 1988 survey showed that only 13% of fanners surveyed had 
tested for anthelmintic resistance during the previous three years (Edwards et al, 1989). 
Analysis of resistance test results in the same year showed that only 6% of the properties 
tested were free of drench resistant worms. 
1.3 Social Marketing Approach 
A social marketing approach was chosen in an attempt to develop more effective 
messages and use them in a campaign to persuade sheep farmers to test for anthelmintic 
resistance. If the specific barriers to the adoption of resistance testing and egg count 
monitoring by farmers could be identified, then these could be addressed directly in a 
targeted media campaign. 
Ajzen and Fishbein (1980a) developed a "Theory of Reasoned Action" which proposed 
that a person's intention to perform a behaviour is an immediate determinant of their 
actual behaviour. Intention is influenced by attitudes (positive or negative affective 
evaluation of performing a behaviour), behavioural beliefs (beliefs that underlie a 
person's attitude towards a specific behaviour) and social nonns (a person's perception 
of the social pressures to perform or not perform the behaviour in question). This is 
represented by Figure I. I. The execution of a behaviour may also be prevented by 
factors beyond the individual's voluntary control (behavioural constraints). As well as 
preventing intentions from being translated into behaviour, beliefs about behavioural 












Fig I.1: The Ajzen-Fishbein Theory of Reasoned Action showing the effect of belief 
categories on behaviour. 
The model proposes that a person's behaviour can be predicted with some confidence 
from knowledge of that person's belief set, attitude, subjective norm, perceived 
behavioural constraints and behavioural intentions with respect to a specific behaviour. In 
the literature reported correlations between these components vary in the range 0.6 to 0.9. 
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The model further proposes that change in voluntary behaviour can be brought about 
most efficiently by providing infonnation directed at behavioural, constraint and 
nonnative beliefs. 
The model rests on the following assumptions: 
• A person's beliefs are detennined by the total information available to him/her, and 
beliefs change in response to new infonnation. 
• Three types of belief are important determinants of voluntary behaviour: 
"behavioural", "constraint" and "normative". Behavioural beliefs relate to the 
perceived consequences of performing the behaviour. Constraint beliefs are those 
perceived to constrain behaviour but which are outside the person's volitional control. 
Nonnative beliefs refer to the social pressures of significant others as perceived by 




Behavioural beliefs are assumed to underlie a person's attitude towards a behaviour. 
Nonnative beliefs are assumed to underlie a person's subjective nonn towards a 
behaviour; that is the total social pressure towards (or away from) that behaviour. 
Subjective nonn is the overall social pressure perceived by a person with regard to 
his/her performing a particular action. 
• Constraint beliefs may impact upon attitude, intention and actual behaviour. 
• Attitudes are seen as uni-dimensional, being the sum of a person's positive and 
negative evaluations of performing the behaviour. 
• Behavioural intention is determined by the interaction of a person's attitude, 
constraint beliefs and subjective nonn regarding that specific behaviour. 
• Ultimate volitional behaviour is highly correlated with behavioural intention. 
The original model takes the fonn: 
BI= Ab + Sn 
where Ab = Bi Ei and Sn = Bj Mj 
l 
and BI=Behavioural Intention 





Mj=Motivation to comply. 
The original model was modified by Ajzen (1988) to incorporate those factors outside a 
person's volitional control that might constrain him or her from carrying out an intended 
act These perceived behavioural constraints may impact upon attitudes, intentions and 
actual behaviour. 
To influence an intention and the corresponding behaviour Ajzen and Fishbein proposed 
that it is necessary to change salient beliefs. These are the sets of behavioural. constraint 
or normative beliefs which are functionally related to the behaviour in question and which 
are common to the population in question. Therefore. communication designed to change 
intentions should contain information linking the behaviour to these salient behavioural 
and normative beliefs (Fishbein, Ajzen and McArdle, 1980). 
To produce behavioural change, a set of relevant salient beliefs for the behaviour in 
question must first be identified. A message can then be designed to impact upon these 
salient beliefs by presenting evidence and arguments related to the beliefs (Fishbein, 
Ajzen and McArdle, 1980). 
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2 .  OBJECTIVES 
This project aimed to define the barriers to the adoption of testing for anthelmintic 
resistance by farmers, and to develop and evaluate a media approach as a method of 
overcoming them. 
Specific objectives were: 
2 . 1 .  To detennine the barriers to the adoption of testing for anthelmintic resistance in 
terms of sheep farmers' behavioural, normative and constraint beliefs about testing. 
2.2. To compare the effectiveness of messages developed and presented using 
Department of Agriculture resources with those produced using commercial 
advertising techniques, which target the beliefs elicited in 2.1. 
2.3. To compare the effectiveness of radio and television in delivering the planned 
extension message. 
2 .4. To evaluate the effectiveness of a media campaign based on the most effective 
advertisement modified to incorporate the best features of those tested in 2.2, in 
generating change in beliefs, attitude and behaviour. 
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3 .  OVERVIEW OF METHODOLOGY .. 
Figure 1.2 shows the sequence of activities carried out during the project. In the initial 
survey in February 1991 personal interviews designed to elicit attitudinal, behavioural, 
social and behavioural constraint beliefs regarding anthelmintic resistance testing and egg 
count monitoring were conducted with 150 farmers in the south-west of Wester 
Australia. Messages addressing the three most significant barriers to the adoption of the 
resistance test were then incorporated into five television and five radio advertisements. 
These test advertisements were evaluated by farmers in early 1992 on the basis of the 
ability of each advertisement to attract attention. and the levels of stimulation and 
persuasion evoked by the advertisement. 
The most effective overall commercial message was chosen, modified and then used in a 
media campaign on rural television and radio during August and September 1992. 
Personal interviews were conducted with 134 farmers immediately prior to the campaign. 
The interviews gained information concerning beliefs relating to worm control and 
anthelmintic resistance testing. This acted as a control for the post-campaign evaluation 
interviews which were conducted with 143 farmers after the media campaign was 
completed. Questions concerning beliefs on worm control and anthelmintic resistance 
testing were included as well as questions about farmers' recall of and response to the 
advenisements. Different farmers were used for all three interviews. 
Initial Testing Pre­ Media Post- 
farmer of campaign campaign campaign 
survey ads survey survey 
&&6% 
86 
Feb Feb Aug Sept Oct 
ml 
1991 1992 
Fig 1.2: Sequence of activities during project 
Specific details of methods are contained in the Materials and Methods sections 4.2, 
5.2 and 6.2. 
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4 .  PART A: IDENTIFYING THE BARRIERS TO ANTHELMINTIC 
RESISTANCE TESTING 
4.1 Introduction 
Communication designed to change behaviour should provide infonnation linking the 
behaviour to a range of positive or negative outcomes, or information about nonnative 
expectations. To formulate such a message, current beliefs regarding the behaviour in 
question must first be identified, so that pertinent arguments and evidence can be 
provided (Ajzen & Fishbein, I 980a). 
It is believed that valid and reliable salient beliefs regarding resistance testing can be 
elicited by interviewing farmers, using the methods of Ajzen and Fishbein (1980b) and 
Ajzen (1988). 
The aim was to determine the beliefs, attitudes, constraints, social influences and 
intentions of farmers in major sheep grazing areas of Western Australia in order to define 
likely barriers to the adoption of resistance testing and monitoring of worm egg counts. 
4.2 Materials and Methods 
Personal interviews were conducted with 25 farmers. in each of six shires in the south­ 
west of Western Australia (150 farmers in total), who had not tested for resistance in the 
last three years. 
Shires were chosen to be representative of high and medium rainfall areas. Three shires 
were selected with average annual rainfall greater than 500 mm (Boddington, West 
Arthur and Plantagenet) and three with rainfall less than 500 mm (Victoria Plains. 
Corrigin and Broomehill). These represented one from the northern. central and southern 







South West - Western Australia 
Fig. 4.1: Map showing six shires used for surveys to identify barriers to resistance 
testing. 
8 
Six interviewers were chosen (one for each shire) and received a four-hour training 
session at a central location. This involved background to the project, instruction on how 
to set up appointments with farmers using the telephone, and mock interviews. 
Farmers within each shire were selected randomly from the Agricultural Protection Board 
(APB) database which lists all farmers. Farmers were contacted by telephone by 
interviewers. Those who stated that they had not conducted a drench resistance test in the 
last three years and had at least I,000 sheep were interviewed in person. A small number 
of farmers declined to be interviewed, usually saying they were too busy. 
The questionnaire (Appendix 1 b) contained 26 closed and open-ended questions related 
to anthelmintic resistance testing and worm egg count monitoring. These were used to 
determine which beliefs were most strongly related to attitude and behavioural intention. 
The salient beliefs upon which these questions were based were selected from responses 
to a questionnaire on the possible barriers to the adoption of anthelmintic resistance 
testing answered by 16 Department of Agriculture field veterinary staff (see Appendix 
la). This procedure approximates the recommendation of Ajzen and Fishhein (1980a) 
that presampling should be conducted to develop lists of salient beliefs. however the list 
was not generated in consultation with farmers. 
Where closed questions involved multiple choice answers. cards listing choices were 
shown to respondents to assist consideration of all options. Closed questions relating to 
salient beliefs were presented on Likert-type scales, which were bipolar with five levels. 
During the interviews. some farmers declined to answer particular questions and these 
were treated as missing values. 
Attitudes 
Attitudes to resistance testing were elicited using the semantic differential (Osgood, Suci 
and Tannenbaum, 1957), as recommended by Ajzen and Fishbein (1980b). Items were 






Behavioural beliefs were elicited on a Liker scale using the description "very positive" to 
"very negative" for the consequences of the FECRT on the following: 
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• Short-term profitability of weaners 
• Fertility of weaners 
• Total annual drench bill 
• Dependence on veterinarians 
• Build-up of resistance 
• Number of weaner problems 
• Long-term profitability of weaners. 
Constraint Beliefs 
Constraint beliefs were elicited on a Likert scale. Two questions used the description "it 
is very important/very unimportant...": 
• 
• 
That a credible vet is available in your district 
That you dislike collecting dung samples. 
Six further questions used the description "I agree/disagree that...": 
• The local vet is too expensive 
• The resistance test sampling technique is too complicated 
• The local vet is more interested in activities other than resistance testing 
• The test does not give accurate results 
The resistance test is too expensive 
• The local vet is not that competent 
Normative Beliefs 
Normative beliefs were examined by asking subjects to rate the effect of other people on 
the choice of drench. Influence was rated on a Likert scale of five from "no influence" to 
"very strong influence". The persons rated were: store staff where the farmer bought the 
drench, drench company representative. agricultural or veterinary consultants, private 
veterinarians, Department of Agriculture and friends and neighbours. The sum of the 
responses was used as a measure of the "subjective nom" of Ajzen and Fishbein (1980a) 
which was not elicited directly. 
Intention to perform worm egg counts and resistance tests was elicited as the likelihood 
of performing each test during the next 12 months. Responses were given on a five-point 
scale from "very likely" to "very unlikely". From this study the "motivation to comply" 
was not elicited separately from the nonnative beliefs. 
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4.3 Statistical Analysis 
Spearman rank correlation coefficients were calculated for all components of the 
Ajzen-Fishbein model. 
Five point scale responses were collapsed to three point scales (positive, neutral 
and negative). Sums of individual responses in each belief category were calculated. 
The means were then divided into two groups, those greater than 3 (unfavourable) 
and those less than 3 (favourable). Missing values in the tables are failure to 
answer the question or "don't knows" for some questions. 
Cross-tabulations of counts were calculated for the sums of the attitudes, 
behavioural constraint beliefs. social nonns and the likelihood to test. Cross­ 
tabulations of counts were also calculated for the individual questions of each 
category against the intention to test. These cross-tabulations were calculated for 
both the likelihood to conduct an FECRT and a wonn egg count. The relationship 




Sheep health threats were rated differently among fanners interviewed (Table 4.1). While 
overall, 46.7% rated worms the most serious threat compared with footrot, lice and 
cheesy gland, worms were seen as most important by more medium than high rainfall 
farmers. 
Farmers were asked to list three practices that most help to reduce wonn burdens in sheep 
(Table 4.2). The most common practice selected was using the correct dose of drench 
(23.2%) followed by drenching weaners according to the heaviest in the mob (21.5%), 
drenching weaners onto crop or stubble (14.5%), and alternating between drench groups 
(13.2%). Testing for resistance was next with 9.4%. 
Respondents were asked to indicate on scales from a "very good" indication to a "very 
poor" indication, what might indicate that their lambs or weaners needed drenching 
(Table 4.3). The highest indication (for 89.3% of farmers) was considered to be when 
they were losing condition and were dirty, followed by bringing new weaners onto the 
farm (80.0%). 
Respondents were asked who might influence them when deciding on drenches. 
Strongest influence came from the Department of Agriculture. with 72.79% very likely or 
quite likely to be influenced by their recommendation. Private vets and agricultural 
consultants also rated highly. while store salespersons and drench company 
representatives were considered as unlikely to influence many farmers (Table 4.4). 
The farmers were asked to rate the chances of worms in their weaners being resistant to 
certain drench groups from "no chance" to "absolute certainty" that there was resistance. 
It was found that a high proportion of respondents had confidence in all drench groups, 
ranging from 45.3% confidence that there was no chance or only slight chance of 
resistance to "white" drenches or benzimidazoles, to 88.0% for ivermectin (Figure 4.2). 
Considerable numbers of farmers didn't have any opinions about the chances of 
resistance of certain groups, the highest being 36% for Seponver (closantel, narrow 
spectrum drench for barber's pole worm). 
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Table 4.1: Rating of four animal health threats by farmers who had not 
tested for resistance (150 farmers in two rainfall zones) . 
Rainfal  Area Cheesy Worms (o) Footrot ('lo) Lice (%) Total 
Gland (%) 
Medium 202.7 39 (52.0) 26 (34.7) 8 (10.6) 75 (100) 
High 7(9.3) 3 1  (41.3) 32 (42.6) 5 (6.7) 75 (100) 
Total 9(6.0) 70 (46.7) 58 (38.7) 13 (8.7) 150 (100) 
Table 4.2: Farmer listing of three practices that most help to reduce 
b d . h worm urcens mn steep. 
Practice Number Per cent 
Use correct dose of drench 104 23.2 
Drench weaners according to the heaviest in 96 21.4 
the mob 
Drench weaners onto crop/stubble 65 14.5 
Alternate between drench groups 59 13.2 
Test for resistance 42 9.4 
Spell paddocks 38 8.4 
Drench all introduced sheeo 20 4.5 
Wean onto wether grazed paddocks 8 1 .8  
Graze weaners with cattle 3 0.6 
Use drench caosules I 0.2 
Other (various) II 2.4 
TOTAL 447 100.0 
Table 4.3: Respondents' views on situations which indicated need for 
r drenching o weaners or ambs. 
Indication Very good Neutral Poor ro Don't 
to good very poor know 
Weaners good condition but 92 (61.3%) 21 (14.0%) 30 (20.0%) 7 (4.7%) 
dirty 
Weaners losing condition 96 (64.0%) 25 (16.7%) 24 (16.0%) 5 ( 3.3%) 
Weaners losing condition 134 (89.3%) 4 (2.7%) 8 (5 .3%)  4  (  2.7%) 
and dirtv 
Before weaners go to new 87 (58.0%) 27 (18.0%) 30 (20.0%) 6 ( 4.0%) 
oaddock 
New weaners brought onto 120 (80.0%) 10 (6.7%) 5(3.3%) 15 (10.0%) 
farm 
At set times of vear 96 (64.0%) 17 (11.3%) 31 (20.79% 6 ( 4.0%) 
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Table 4.4: Influences on choice of drench group. 
Influence Likely (%) Neutral (o) Unlikely (% Missing 
Store salesperson 14 ( 9.3) 12 ( 8.0) 121(80.6) 3 (2.1) 
Drench comnanv reo. 35 (23.3) 1 7 (1 1. 3 )  95 (63.3) 302 .1 
Agricultural consultant 100 (66.7) 15 (10.0) 30 (20.0) 5 (3.3) 
Private vet 105 (70.0) 15 (10.0) 26 (17.3) 4 (2.7) 
Department of Agriculture 109 (72.7) 1 7 (1 1. 3 )  27 (18.0) 0 (  0) 
A particular neighbour 41 (27.3) 28 (18.7) 80 (53.3) 1 (0.7) 
0.9 
0 .8  
0  
0  
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Fig. 4.2: Farmers' rating of chance of resistance to various drench groups on their farms. 
About 75% said they always or often measured the dose. about 48% weighed the 
heaviest sheep and 67% of farmers drenched the sheep themselves rather than farm hands 
or others. 
Thirty-seven per cent of respondents indicated that they were likely to conduct a worm 
egg count within the next 12 months. Thirty-one per cent indicated that they were likely 
to conduct an anthelmintic resistance test. Fifty-one per cent indicated that they were 
unlikely to conduct a worm egg count and 56% said that they were unlikely to conduct a 
resistance test (Fig 4.3). Intention to conduct a worm egg count was closely correlated 
with intention to conduct an FECRT in the next 12 months (r=0.81, p<0.0I). 
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Table 4.5: Mean attitudes, behavioural beliefs, constraint beliefs, social 
norms and behavioural intentions concerning worm egg count monitoring 
and resistance testing on a five-point Likert scale for 150 farmers. 
Attitude to testing Mean SE Mean 
Essential to quite unnecessary 2.81 0.12 
Very complicated to verv easy 2.77 U.07 
Verv practical to verv imoractical 2.71  0 . 13 
Very expensive to cheap 3.00 0.09 
Behavioural Beliefs: Very negative to very positive 
Short-term profitability of weaners 2.3 I 0.06 
Fertilitv of weaners 2.67 0.07 
Total annual drench bill 2.51 0.07 
Dependence on veterinarians 2.99 0.07 
Build-up of resistance 2.47 0.08 
Number of weaner nroblems 2.57 0.07 
Long-term profitability of weaners 2 . 1 8  0.06 
Importance of credible local vet 2. 14 0.08 
Importance of dislike of dung sample collection 3.97 0.07 
Constraint Beliefs: Strongly agree to strongly disagree 
Local vet is too expensive 3.29 0.08 
Resistance test sampling is too complicated 2.63 0.06 
Local private vet more interested in activities other than 2.62 0.06 
resistance testing 
The test does not give accurate results 2.63 0.05 
The resistance test is too expensive 3.05 0.07 
The local private vet is not that competent 2.27 0.06 
Subiective Norms: No influence to very strong influence 
Members of familv 2.26 ti. I I 
Friends and neighbours 1.83 0.08 
Private veterinarian 2.96 0. I I 
Stores where drench ourchased 1.47 0.07 
Accountant/bank manager 1 . 1 3  0.04 
Department of Agriculture 3.02 0.09 
Drench company salesperson 1.57 0.08 
Behavioural Intention: Very likely to very unlikely 
Having sheep worm egg count done in next L2 months 3.47 0.14 
Having a resistance test done in next 12 months 3.72 0.14 
15 
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Likely Neutral Unlikely 
Fig. 4.3: Farmers' indication of intention to conduct worm egg counts and drench 
resistance tests in the next I2 months. 
The relationship between farmers' intentions to conduct resistance tests or worm egg 
counts and the principal detenninant variables is presented in Table 4.6 which contains 
the correlations between the belief categories and behaviours. Attitude is reasonably well 
correlated with behavioural beliefs. the intention to conduct an egg count and the intention 
to conduct a resistance test; all greater than 0.4. 
More respondents whose attitudes, behavioural beliefs or behavioural constraints were 
conducive to testing indicated that they were likely to test than those whose beliefs were 
unfavourable. The sum of the normative influences did not significantly classify either 
behaviour. Log-linear regression of the whole-model table of counts showed that the 
likelihood of having a resistance test increased significantly with favourable attitudes 
(p<0.01) and behavioural beliefs (p<0.05). There was also significant interaction 
between behavioural constraint beliefs and normative beliefs (p<0.05). 
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Attitude to Testing 
Attitudes of farmers who were likely to perform a drench resistance test in the next 12 
months were significantly different from those who indicated that they were unlikely to 
perform the test. These differences in attitude concerned their views on how necessary 
(p<0.001), how practical (p=0.004) and how expensive (p<0.012) they believed the test 
to be. Respondents who indicated that they were likely to conduct a drench resistance test 
saw the test as being more necessary (649%), more practical (45%) and less expensive 
(579%) than those who were unlikely to test (fables 4.8, 4.9 and 4.10) Similar attitudes 
were found to intention to conduct an egg count. 
The number of farmers indicating that they intended to have a drench resistance test done 
was significantly different (p=0.003) between those with favourable and unfavourable 
attitude scores. Forty-eight per cent of respondents with a favourable attitude sum said 
they were likely to conduct a resistance test while only 12% of respondents with an 
unfavourable attitude sum said they were unlikely to test (Table 4.11) .  Eighty-one per 
cent of respondents with an unfavourable attitude were unlikely to conduct a drench 
resistance test compared with only 45% of those with a favourable attitude. 
Behavioural Beliefs about Testing 
Spearman rank correlations between individual behavioural beliefs. the sum of attitudes 
and intention to test are shown in Table 4.12. Correlations with the intention to test are all 
less than 0.2. 
Farmers whose behavioural beliefs were favourable to resistance testing were more likely 
to conduct a resistance test or worm egg count than those whose beliefs were 
unfavourable to testing. 
Behavioural sum scores were significantly affected by how likely it was that the farmer 
intended to have a drench resistance test done (Table 4.13; p=0.05). Fifty per cent of 
respondents with very favourable behavioural beliefs said they were likely to conduct a 
resistance test while only 16% of respondents with an unfavourable behavioural belief 
said that they were likely to test. Fifty per cent of respondents with very favourable 
behavioural beliefs were unlikely to conduct a drench resistance test, compared with 80% 
of those with unfavourable behavioural beliefs. 
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variables for drench resistance testing and egg count monitori 
Factor Correlation 
Attitudes vs. Behavioural Beliefs 0.40 
Attitudes vs. Behavioural Constraints 0.32 
Anitudes vs. Intention 0.51 
Behavioural I onstraints vs. Intention 0.26 
Normative Beliefs vs. Intention 0.25 
Table 4.6: Spearman rank correlations for the principal determinant 
ng (N=150). 
Table 4.7: Spearman rank correlations of attitudes towards 
anthelmintic resistance testing and intention to test. 
R fi ' I (N 150). esoonses were on a ive point scaie 
­ 






Table 4.8: Relationship between perceived necessity of resistance testing 
and intention to conduct a drench resistance test . 
Intention to conduct a resistance test: 
number of farmers, %o of row total 
I believe a drench Likely Neutral Unlikely Total 
resistance test is: (n=46) (n=10) (n=80) (N=136) 
Necessarv 42 (64%) 4 (6%) 20 (30%) 66(100%) 
Neutral 2(69%) 5 (14%) 28 (80%) 35(100%) 
Unnecessarv 2(69%)  1  (3%) 32 (91%) 35 (100%) 
Chi-square (4 d.f.) significant at p<0.00I, 14 missing observations 
S S 
Table 4.9: Relationship between perceived practicality of resistance 
testing and intention to conduct a drench resistance test. 
Intention to conduct a resistance test: 
number of farmers, % of row total 
I believe a drench Likely Neutral Unlikely Total 
resistance test is: (n=44) (n=10) (n77) (N=131) 
Practical 41 (45%) 8(9%) 42 (46%) 91 (100%) 
Neutral 2(109%) I (5%) 17 (859%) 20 (100%) 
lmoractical 1 (59% I (5%) 18(90%) 20 (100%) 
Chi-square (4 d.f.) significant at p=0.0004, 19 missin observations 
g q 
Table 4.10: Relationship between perceived cost of resistance testing and 
intention to conduct a drench resistance test . 
Intention to conduct a resistance test: 
number of farmers, o of row total 
I believe a Likely Neutral Unlikely Total 
drench resistance 
test is: (n=41) (n=9) (n=61) ( N = 1 1 1 )  
Inexpensive 24 (579%) 2 (5%) 16 (38%) 42 (100%) 
Neutral 5 (12%) 3 (7%) 12 (29%) 20 (100%) 
Expensive 12 (24%) 4(8%) 33 (67%) 49 (100%) 
Chi-square (4 d.f.) si nificant at p=0.012, 39 missing observations 
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Table 4.11: Relationship between the sum of attitudes towards resistance 
testing and the intention to conduct a drench resistance test. 
Intention to conduct a resistance test: 
number of farmers, % of row total 
Attitude to testing Likely Neutral Unlikely Total 
(n=46) (n=10) (n=83) (N=139) 
Favourable 39 (48%) 6 (79%) 37 (45%) 82 (100%) 
Unfavourable 7(12%) 4 (7%) 46 (81%) 57 (1009%) 
Chi-square (2 d.f.) significant at p=0.003, I I  missing observations 
Table 4.12: Spearman rank correlations between individual behavioural 
beliefs about anthelmintic resistance testing, attitude towards testing and 
intention to conduct a drench resistance test. 
Correlations with: 
I believe a drench ]2Attitudes Intention to test 
resistance test will have a 
oositive effect on: 
Short-term profitability 0.338 0.191 
Fertilitv ot weaners U.211 0.08. 
Iotal annual drench bill 0.224 0.121 
Dependence on vets 0.068 �  Build-up of resistance 0.276 0.1 
Number of weaner 0.290 0.16 
I  oroblems 
] Long-term profitability 0.307 0.142 
p 
Table 4.13: Relationship between behavioural beliefs about resistance 
d '  .  d  dr h testing an intention to con uct a enc resistance test. 
Intention to conduct a resistance test: 
number of farmers, % of row total 
] Sum of behavioural Likely I Neutral Unlikely Total 
beliefs about testing (n=45) (n=10) (n=85) (N=140) 
Very Favourable 15 (509%) 0(0%) 15 (509%) 30 (100%) 
Favourable 27 (30%) 9(10%) 55 (609%) 91 (100%) 
Unfavourable 3(16%) 1 (5%) 15 (809%) 19 (100%) 
Chi-square (4 d.f.) significant at =0.05, IO missing observations 
Table 4.14: Relationship between behavioural beliefs about effect of 
resistance testing on short-term profitability of weaners and intention to 
d concuct a worm ei count. 
Intention to conduct a worm egg count: 
number of farmers, e of row total 
Belief about the effect Likely Neutra.1 Unlikely Total 
of testing on short­ (n=54) (n=10) (n=74) (N=138) 
term profitabilitv 
Positive 48 (47%) 6(6%) 49 (489%) 103 (100%) 
Neutral 3 (15%) 3(15%) 14 (70%) 20 (100%) 
Negative 3 (20%) I (79%) 1 1  (739%) 15 (1009%) 
Chi-square (4 d.f.) significant at p=0.03, 12 missing observations 
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Sixty-three per cent of respondents with very favourable behavioural beliefs towards 
drench resistance testing indicated that they were likely to conduct a worm egg count, 
compared with 16% of those with unfavourable behavioural beliefs. Only 36% of those 
respondents with very favourable behavioural beliefs indicated that they were unlikely to 
test compared with 74% of those with unfavourable beliefs (p=0.01). 
Within the individual behavioural belief categories, more respondents who believed that a 
resistance test involved dependence on vets or would have a positive effect on short-term 
profit were likely to conduct a worm egg count 
Respondents who believed that testing would have a positive effect on short-term 
profitability of weaners were more than twice as likely to conduct a worm egg count 
(Table 4.14) than those who believed testing would have a negative effect. Respondents 
who believed that testing would have a positive effect on dependence on vets were more 
than twice as likely to conduct a worm egg count (Table 4.15) than those who believed 
testing would have a negative effect. 
Behavioural Constraints to Testing 
Table 4.16 shows the correlations between individual constraints and intention to test. 
All factors have low correlation with intention. 
No significant differences were found in the intention to conduct a drench resistance test 
or worm egg count corresponding to changes in the behavioural constraint sum. 
However one individual behavioura.1 constraint, the belief that the vet was too expensive, 
was significant (p=0.05). More respondents who disagreed that the local vet was too 
expensive were likely to conduct a drench resistance test (fable 4.17). 
Normative Influences 
Table 4.18 shows correlation of individual normative influences with intention to test. All 
correlations are low, some negative. However, a significant interaction was evident 
between the sum of nonnative influences and the behavioural constraints (Table 4.19; 
p=0.02). In general, favourable behavioural constraints tended to increase the likelihood 
of conducting a worm egg count where normative influences were weak. 
Only one individual normative component, the influence of store staff where the drench 
was purchased, was significantly related to intention to test (p=0.01). Store staff 
influence tends to coincide with a higher likelihood of resistance testing (Table 4.20) 
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Table 4.15: Relationship between behavioural beliefs about the effect of 
resistance testing on dependence on veterinarians and intention to conduct 
g p $ ( q 
a worm egg count. 
Intention to conduct a worm egg count: 
number of farmers, % of row total 
Beliet about the effect Likely Neutral Unlikely Total 
of testing on (n=53) (n=10) (n=75) (N=138) 
deoendence on vets 
Positive 
23 (50%) 3 ( 7%) 20 (439%) 46 (1009%) 
Neutral 
19 (43%) 2 ( 5%) 23 (52%) 44 (1009%) 
Negative 
11(23%) 5 (10%) 32 (67%) 48 (100%) 
Chi-scuare 4 d.f.) si nificant at =0.08, 12 missin observations 
Table 4.16: Spearman rank correlations between individual behavioural 
constraints and behavioural intention to conduct a drench resistance test. 
Behavioural Constraint Intention 
It is important that: 
Credible vet is available 0.057 
You dislike dung sampling -0.060 
I disagree that the: 
Vet is too expensive 0.244 
Test sampling is too complex 0.219 
Vet is disinterested 0.092 
Test is inaccurate 0.106 
Test is too expensive 0.116 
Vet not that competent 0.285 
and its 
g p g 
The constraint belief that the "vet is too expensive" 
h ·  .  id  dr h . 
( sq 
Table 4.17: 
I ' h . relationship wit intention to con uct a enc resistance test. 
Intention to conduct a resistance test 
number of farmers, % of row total 
Behavioural constraint 
Likely Neutral Unlikely Total 
(n=39) (n=9) (n=63) (N=111)  
Verv weak 16 (53%) 2 ( 7%) 12 (40%) 32 
Weak 8 (38%) 0 (0%) 13 (62%) 21 
Strong "unfavourable" 15 (25%) 7 (12%) 38 (63%) 60 
Chi- uare (4 d.f.) significant at =0.05, 39 mssin observations 
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Table 4.18: Spearman rank correlations between individual normative 
influences on anthelmintic resistance testing and intention to conduct a 
drench resistance test . 
Normative influence Intention 
Family members 0.082 
Friends/neighbours 0.010 
Private veterinarian -0.24  
Store statt 0.2XU 
Accountant/bank manager 0.041 
Department of Agriculture -0.134 
Drench company salesperson -0.195 
g p ) g ( q 
Table 4.19: Effect of interaction of behavioural constraints and normative 
f belie s on the intention to conduct a worm ens count. 
Intention to conduct a worm egg count: 
number of farmers, % of row total 
Likely Neutral Unlikely Total 
(n=56) (n=10) (n=77) (N=143) 
Weak constraints + I8 (35%) 4 ( 8 % )  30 (58%) 24 
weak norms 
Weak constraints + 24 (44%) 3 ( 6 % )  27  (50%) 54 
strong norms 
Strong constraints + 4 (23%) 202%) 1 1  (659%) 17 
weak norms 
Strong constramnts + 10 (50%) 1 (5%) 9(459%) 20 
strong norms 
Chi-s uare 6 d.f. si nificant at =0.059, 7 missin observations 
£ p E ( q 
Table 4.20: Perceived influence of store staff at the place of drench 
purchase upon the intention of farmers to conduct a drench resistance 
test . 
Intention to conduct a resistance test: 
number of farmers, o of row total 
Normative influence 
Likely Neutral Unlikely Total 
(n=46) (n=10) (n=85) (N=141) 
Weak to neutral 
34 (28%) 8 (7%)  80 (66%) 122 
Stronger influence 
12 (63%) 2 0 1 1 % )  5  (26%) 19 
Chi-square 2 d.f.) si nificant at =0.0l . 9 missin observations 
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4.4 Discussion 
While many farmers rated wonns a more serious animal health threat than footrot, lice 
and cheesy gland, footrot was rated more serious in the high rainfall area where recent 
outbreaks of footrot had occurred. This may have related to the nature of the problems 
and their treatment. Wonns in sheep are something farmers expect to live with; footrot 
would bring major disruption to fann operations through quarantine and other eradication 
costs. 
Respondents' level of knowledge about practices to reduce wonn burdens appeared very 
variable. Testing for resistance to anthelmintics was only the fifth most common practice 
suggested from a list of possibilities even though it has been the most important message 
of the CRACK campaign for at least five years. Farmers appeared to be aware of the need 
to drench at the correct dose rate, but much less aware of the need to alternate drenches, 
another important tool in combating resistance. This supports the finding of Edwards er al 
(1989) that adoption of other aspects of the CRACK approach was relatively high but not 
adoption of resistance testing. 
Although drenching sheep introduced to the property was mentioned only 20 times in a 
total of 447, where farmers had to choose three practices to prevent worm burdens, L20 
out of 150 (80%) viewed the introduction of new weaners as a situation that required 
drenching. This may reflect an awareness of standard recommendations. hut low use of 
them in practice. 
The Department of Agriculture rated very well in influencing respondents in choice of 
drench, as did consultants and private vets. In contrast. fanners appeared to be cynical 
about advice from store salespersons, yet more likely to be influenced by drench 
company representatives. This response is similar to other surveys and general 
experience where fanners rate the influence of salespersons last, although they are the 
point of sale influence. 
Several observers have suggested that the largest barrier to greater use of resistance 
testing has been the effectiveness of ivermectin (marketed as lvomec® and at the time of 
this study not associated with resistant worms on farms in Australia). This theory was 
supponed by 88.0% of fanners who rated the chance of resistance to ivermectin as either 
none or slight. Many farmers seemed prepared to simply pay the higher prices for 
ivermectin, feeling confident it was effective, rather than become involved with 
complicated testing procedures. 
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The chance of wonns being resistant to "white" drenches was thought to be from none to 
slight by 45.3% of those surveyed, although statewide testing from 1989-90 indicated 
that more than 80% of worms were resistant to the "white" drenches group. 
With all drenches there were considerable numbers of farmers (ranging from 6% for 
"clear" drenches or levamisoles to 36% for Seponver) who answered "don't know" 
about resistance of worms in their weaners. This indicates that despite long-term efforts, 
some farmers remain either confused or unaware of the problems of increasing resistance 
to drenches. 
Analysis of scores for attitudes. behavioural beliefs and constraints and normative beliefs 
showed that while behavioural beliefs about testing were positive and behavioural 
constraints were low, normative influences were not strong and attitudes were mixed. 
Attitudes 
The most influential belief in determining the intention of farmers not to conduct an 
anthelmintic resistance test appeared to be that testing was unnecessary. Not only was the 
lack of necessity the most common reason for not testing, but the number of farmers 
intending or not intending to test differed considerably when classed according to 
whether or not testing was considered necessary. This was despite the common belief 
that the possibility of resistance existed. 
This suggests that although farmers believed that the test had merit, resistance was not 
perceived to be sufficiently important to warrant testing. 
Perceived necessity, practicality and expense of testing were correlated with likelihood of 
testing at p=0.05, but perceived ease of the sampling technique for the test was not 
significant. 
Behavioural Beliefs 
In the behavioural beliefs category, although beliefs about short-term profitability were 
significantly related to the likelihood of conducting a wonn egg count, less than 20% felt 
that testing would reduce short-term profit. "Dependence on vets" was also significantly 
related to testing intention. however, it did not provide the sharp categorisation of 
"necessity of testing". 
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Behavioural Constraint Beliefs 
In the behavioural constraint beliefs category, veterinary cost was a significant factor, but 
again this did not classify testing likelihood as sharply as perceived necessity of the test 
Less than 30% of respondents felt that the test was too complicated or that the vet was 
disinterested, so these were probably unimportant influences on adoption of testing. 
Normative Beliefs 
The large proportion of farmers who considered themselves under slight influence from 
sales staff and who were unlikely to test implies that non-testers are unlikely to be 
influenced much by sales staff. On the other hand, farmers who listen to store staff are 
more likely to test. The interaction between behavioural constraints and nonnative beliefs 
may suggest that some or all of the behavioural constraints are being shared and 
reinforced in social networks. 
Of those factors which appear to be affecting the likelihood of a farmer conducting an 
anthelmintic resistance test, the perceived necessity of testing seemed to most sharply 
classify respondents as likely or unlikely to test. It was also the most common reason 
stated for not testing. It might also be argued that the second most common reason for not 
testing, a lack of time or motivation, indicates a low priority for testing, despite a positive 
disposition towards it It is interesting to note that farmers who perceived a low testing 
necessity were well awar that they were likely to have resistant worms on their farms. 
One conclusion may he that these farmers did not believe that resistant worms were 
causing economic los  on their farms, so that testing was seen as unnecessary. 
Having identified that many farmers do not test for drench resistance despite knowledge 
of its possible existence, information and persuasive arguments were needed to 
demonstrate that resistance actually does cause substantial problems. Testing should then 
be associated with the reduction of these problems, or not testing with wasted drench and 
lost production. 
Information on the true extent of economic loss from uncontrolled, resistant worms may 
therefore be effective in changing these beliefs. and presumably the likelihood of testing 
for resistance. It was not possible to determine the extent to which farmers believed or 
were aware of Department of Agriculture statements about the costs of resistance, but in 
view of the results of Edwards et al (1989) it seems likely that farmers were aware of 
them. 
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5 .  PART B: FORMULATION AND TESTING OF ADVERTISING 
MESSAGE 
5.1 Introduction 
The main conclusion from the initial survey was that farmers realised that they could 
have an anthclmintic resistance problem, but often felt that it was not sufficiently 
imponant to justify testing for resistance. According to the "Theory of Reasoned Action" 
(Ajzen & Fishbein, 1980a), arguments and evidence pertinent to this belief must be 
provided, and more specifically, such information needs to be targeted at the 
consequences of continuing the behaviour in question, i.e. not bothering to test for 
resistance. This information needs to be linked to positive or negative outcomes of the 
FECRT in order to change the underlying beliefs. In this way. the corresponding 
intention and behaviour arising from the belief can be influenced. 
The aim was to develop test advertisements designed to link anthelmintic resistance 
testing to outcomes, and to test these on sample audiences for their influence on intention 
to conduct the FECRT. The most effective advertising medium for the presentation of the 
messages would also be determined. 
5.2 Materials and Methods 
Five messages were chosen and one television and one radio advertisement developed for 
each. A total of 110 farmers from catchment groups in six shires were used to gain a 
representative sample from the south-west of WA. Catchment groups are small groups 
that are part of the land care movement They were chosen because they included most 
farmers in a local area and their primary interests were in land management and catchment 
planning. and as such, were unlikely to be biased in terms of wonn control practices. The 
possibility does exist, however, that these groups may be more innovative than average. 
Two catchment groups were tested in each of the six shires: one with the radio and the 
other with the television advertisements from November 1991 t0 March 1992. More than 
half had previously conducted an FECRT and even more had done worm egg counts. 
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The themes of the five advertisements were: 
1. "Vet in sheep yards": A brief statement by a Department of Agriculture 
veterinarian drenching sheep in yards, explaining that drench resistance has a 
significant financial cost. This was designed to address the belief that resistance did 
not lead to production losses, and that testing was unnecessary. This was produced 
by the video unit of the WA Department of Agriculture, but modified to a series of 
still photographs to compare with advertising agency 'animatics'. 
2. "Wolf in sheep's clothing": 'Beware the wolf in sheep's clothing...'i.e. 
How do you know if you have a problem if you can't see it? This demonstrated 
that testing was necessary because a problem existed that could not he seen. This 
was produced by an advertising agency; graphics style or 'animatic' approach. 
3. "Brain surgeon": 'You don't have to be a brain surgeon to understand drench 
resistance testing...'i.e. testing is not complicated. This addressed the beliefs that 
testing was complicated and impractical. This was produced by the advertising 
agency; graphics style or animatic approach. 
4. "Vet in lab": Statement by Department of Agriculture veterinarian in a laboratory 
with a similar message to "Wolf in sheep's clothing." This was produced by the 
video unit of the WA Department of Agriculture but modified to a series of stills. 
5. "Money": A statement explaining the real costs of drench resistance; e.g. 
crutching, scouring, fly strike leading to death and costing the average farmer 
$8,000 a year; a similar message to "Vet in sheep yards." Not testing is like 
"letting money blow away". This was produced in graphics style by the 
advertising agency. 
These themes were chosen to address the significant beliefs identified in the preliminary 
survey, i.e. farmers being unaware of the real cost of worms, the invisibility of the 
problem, and the complexity of the test 
Each group of farmers was shown the advertisements in random order and asked to make 
initial comments. After seeing all advertisements they were then asked to compare and 
rank them. This survey technique was chosen instead of focus groups. Rossiter and 
Donovan (1983) recommended against focus groups because this approach leads to in­ 
depth discussion and the final conclusions can differ from first impressions. The impact 
of a 30-second advertisement was thought to be dependent on initial response. 
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The questionnaire contained questions regarding: 
relative ability of each advertisement to attract attention 
relative influence of each advertisement on intention to test 
the advertisement which most greatly stimulated consideration of the importance of 
drench resistance 
feelings toward each advertisement (five different aspects) 
likelihood of conducting a drench resistance test in the next year 
radio listening and television viewing habits 
likelihood of ringing a 008 telephone number 
what might prompt them to do a resistance test. 
Questions about reactions to advertisements came before general drench-related questions 
in the survey (see Appendix lc). Feelings towards each advertisement were rated on IO­ 
point Liken-type scales, in five categories: irritation, confusion, concern. interest and 
appeal. Results were averaged into a single "feelings" score by calculating a mean. 
5.3 Statistical Analysis 
Scores from the five questions concerning how the fanner felt towards the advertisements 
were averaged. The average scores were then analysed by analysis of variance (AOV) to 
test for differences between the advertisements. The effect of the advertisements on 






















































































There was a significant difference (p<0.001) between commercials on their influence on 
intention to test The "Money" advertisement rated highest at 35.5% which was slightly 
above "Vet in sheep yards" at 33.0% (Table 5.2). However, most viewers indicated that 
none of the advertisements would have changed their intention to test in either direction. 
The "Wolf' advertisement was more likely to discourage 28.7% of farmers from testing, 
while only encouraging 18.1 %. 
Table 5.1: Respondents' feelings towards the five advertisements 
(combination of television and radio). 
Advertisement Mean of feelings 
Vet in sheep yards 6.49 
wolf 5.97a0 
Bran surgeon 5.689 
Vet in lab 5.660 
Money 4.36€ 
Means followed by the same letters are not significantly different (ls.d at p=0.05) 
Table 5.2: Test advertisements rated against intention to test for worm 
resistance. 
Advertisement More likely (%) Same (%) Less likely (o) Total 
Vet in sheep 31 (33.0) 59 (62.8) 4 (4.3) 94 
yards 
Wolf 17 ( 1 8 . 1 )  50 (53.2) 27 028.7) 94 
Brain surgeon 26 (26.8) 63 (64.9) 8 (8.2) 97 
Vet in lab 21 022 . 1 )  68 (71.6) 6 (6.3) 95 
Money 33 (35.5) 54 (58.1) 6 (6.5) 93 
Fifty-seven per cent of respondents indicated television as the medium by which 
advertising would be most noticeable when compared with radio and press (Fig 5.2). The 
evenings from 6:00 to 9:00 pm were the most frequent times for television watching 
while radio listening was spread throughout the day with highest frequency between 6:00 
and 8:00 am. Only 15% of respondents indicated that they listened to commercial radio, 
more preferring the Australian Broadcasting Corporation. 
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Fig.5.2: Media where respondents are most likely to notice advertising about drench 
resistance problems. 
The fanners surveyed included some who had no sheep or ran wethers only and therefore 
saw no need for resistance testing. Of the 97 owning sheep, 59 (61 %) had already 
conducted both worm egg counts and resistance tests. When asked what would prompt 
them to conduct an FECRT, the most common answer from the non-testers was bad 
wonn problems or ill-thrift (Figure 5.3). 
1 3 . 1 6 %  
47.37% 
■ Bad worm 
problem/ 
i l l t h r i f t  
D $  related 
Ill Need more info 
■ Other 
Fig. 5.3: Suggestions from non-testers on what would prompt them to conduct drench 
resistance tests. 
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When asked about the likelihood of ringing a 008 number for further information. most 
said they were unlikely to do so. Reasons volunteered for not ringing included preference 
to deal personally with local sources of advice and dissatisfaction with previous 008 
experiences. 
Sixty-two per cent believed that worms could be costing a farmer running 2,000 sheep up 
to $8,000 because of ineffective drenching and lost production while 1 1 %  did not believe 
this and 27% were uncertain. 
5.4 Discussion 
The message describing the financial benefits of resistance testing contained in the "Vet in 
sheep yards" and "Money" advertisements appeared to be the most effective. Scores were 
high for recall, the level of influence on intention to test and stimulation to think about 
testing. This is consistent with the results in Part A and suggests that beliefs about the 
magnitude of invisible losses from resistant wonns were the most appropriate for 
persuasive messages. 
The low score of "Money" in the feelings category might have been linked to its 
presentation style, given its high score in other areas. This advertisement with its 
stereotyped slow speech and the sound of a crow may have brought adverse reaction 
from some farmers. "Wolf scored well in attracting attention and feelings but rated badly 
for influence on intention to test and stimulation. The "Vet in sheep yards" advertisement 
was thought to be successful because it contained scenes of sheep in a yard. and featured 
a well-known country-based veterinary parasitologist. 
There was no statistical difference in the effectiveness of radio and television in 
conveying the five messages, but television was the medium where respondents felt 
advertisements were more likely to be noticed. Only 15% of farmers surveyed said they 
listened to commercial radio. 
To satisfy the recommendation of Fishbein, Ajzen and McArdle (1980), the final 
advertisement should explain the significant financial costs of drench resistance and 
include consequences of the performance of the behaviour in question. Thus it would 
need to suggest that drench resistance testing would make the farmer a significant amount 
of money. or that failure to test would result in financial loss. The results also suggested 
that the final advertisement should not stereotype or patronise farmers, and that attention 
attracted to the advertisement might be enhanced by images of sheep or other rural scenes, 
as in "Vet in sheep yards". 
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.  PART C: EVALUATION OF ADVERTISING CAMPAIGN
.1 Introduction 
According to the Ajzen and Fishbein (1980a) Theory of Reasoned Action. attitudes 
towards performance of a behaviour and beliefs regarding its consequences are among the 
factors affecting the intention to perform that behaviour. If arguments and evidence 
ertinent to beliefs about a behaviour are provided, these may change the beliefs and thus 
may also change the intention to perform the behaviour. Such information should also 
ink performance or non-performance of the behaviour to consequences or impact upon 
the salient beliefs of a person. 
The principal reason found for not conducting an anthelmintic resistance test was that the 
problem was not perceived as being serious enough to take action. Farmers judged the 
most influential advertising message to be the significant and hidden costs of drench 
resistance, and it was concluded that this would be the most appropriate message for the 
fina1 advertisement 
It was hypothesised that a message broadcast commercially to farmers in south-west of 
WA about the high financia1 cost of drench resistance and the consequences of not testing 
would help change farmers' salient beliefs. These beliefs were that "resistance testing was 
not necessary", and that testing does not increase profitability. A change in these beliefs 
should produce a corresponding increase in the number of farmers intending to conduct 
anthelmintic resistance tests. 
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6.2 Materials and Methods 
Both the television and radio advertisements were developed in association with a 
prominent commercial advertising agency (Jenkin Shorter FCB) after a series of brain­ 
storming sessions. The television advertisement showed a farmer in a rural setting with 
sheep in the background. He was clearly upset and described how the vet had just told 
him that wonns in his sheep were resistant to the drench he had been using and that 
drench resistance cost the average farmer $5,000 a year in wasted drench and lost 
production The text of the advertisement is shown in Appendix 2 and copies are available 
on request It was envisaged that this message would help change the belief that drench 
resistance is not a serious problem. The advertisement also suggested that not testing was 
like "throwing money away" while the actor who ponrayed the farmer threw money into 
the air (Figure 6.1). This linked non-performance of the behaviour (testing) to negative 
consequences. The advertisement ended by inviting viewers to contact their local vet or 
phone a 008 number for more information and a free worm test kit. 






The media campaign was run against a background of the continuing CRACK Down on 
Worms Campaign which was begun in 1985. This campaign uses a wide range of 
extension activities including newsletters, field days. seminars and other publicity 
directed to both farmers and their commercial and technical advisers. Resistance testing 
and one-to-one advice is provided by private veterinarians. At this time there was 
considerable distress in the wool industry caused by a major collapse of prices. Many 
woolgrowers had negative incomes and were actively seeking ways to cut operating 
costs. At the same time, only one anthelmintic (ivermectin) was available to which no 
resistance had been discovered on farms in Australia. Some advisers were recommending 
that farmers use that chemical only, without testing for resistance. 
The television advertisement was broadcast on regional television throughout WA on the 
Golden West Network (GWN). The advertisement was shown in the evenings between 
6:30 pm and 10:00 pm for two weeks beginning Sunday 16 August 1992, followed by a 
week's break, and then for a further week. It was shown a total of 39 times. The 
advertising intensity was 350 Target Average Rating Points (TARPs) or greater each 
week, for an audience profile of male viewers over 18 years. TARPs arc calculated from 
a combination of frequency and viewing audience. Costings for the advertising campaign 
are given in Table 6.1. 
The radio advertisement, which was essentially the same as the television version, was 
broadcast on Narrogin radio (6NA) for three weeks commencing Sunday 23 August 
I 992. It was broadcast daily at times spaced throughout the day for a total of 35 times 
each week. 
GWN can be received in most country areas in the south-west. although there are some 
blind spots particularly in the Victoria Plains Shire. Radio 6NA is received in an area 
bounded approximately by Kellerberrin, Darkan, Mount Barker, Jerramungup and 
Hyden. This included the shires of Corrigin, Broomehill and Katanning, most of 
Williams but only parts of Albany, Plantagenet, West Arthur and Boyup Brook (Figure 
6.2). 
A total of 134 farmers from six shires were personally interviewed in the three weeks 
before the first broadcast and 143 different farmers were interviewed after the advertising 
campaign. Most post-campaign interviews were conducted within four weeks but those in 
the Albany shire were delayed by three weeks. Only those farmers who said that they had 
not conducted a drench resistance test in the previous three years were included. 
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Fig. 6.2: Map showing listening area for Radio 6NA Narrogin in relation to survey shires. 
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Different farmers were interviewed before and after the advertising campaign. in order to 
prevent any learning effects in the post-campaign evaluation from participation in the pre­ 
campaign evaluation. Two shires were included in both pre-campaign and post-campaign 
evaluations, while in four there were inadequate numbers of farmers available who had 
not tested or been interviewed previously. In these cases farmers in an adjacent shire were 
interviewed. The new shires included in the post-campaign survey were Katanning, 
Albany, Boyup Brook and Williams, in addition to the original Corigin and Victoria 
Plains. Farmers were selected randomly as before. 
Questions in the interviews were based on those used when identifying the barriers to 
testing, plus additional questions on the farmer's reactions to the advertisement 
(Appendix le). These included questions about whether the respondent believed that 
resistant worms cost an average of $5,000 per year and if any action on testing had been 
taken since the commencement of the advertising campaign. An additional question was 
added to the post-campaign survey on the importance of dislike of collecting dung 
samples. 
Care was taken to ensure that farmers had not confused the advertisement with any others 
broadcast at the same time on similar topics, by asking the farmers what they could 
remember about it. 
Following the campaign, interviewers returned to the pre-campaign respondents to 
establish whether they were able to receive and did watch GWN television (Appendix 
1f). In evaluation, the responses of those who had seen and recalled the advertisement 
were compared directly with those in the pre-campaign survey who watched GWN 
television. 
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6.3 Statistical Analysis 
A table of counts for advertisement by rainfall zone was calculated for each question that 
related to the Ajzen-Fishbein model. The classifications for advertisement were before 
and after the media campaign, while rainfall zone was classified as either high or medium. 
A log-linear model was then fitted to each table of counts that tested for the effects of the 
advertisement, rainfall zone and their interaction. 
In addition to the analysis of individual questions, summary measurements were also 
analysed. The average score for each respondent was calculated for the four components 
of the Ajzen-Fishbein model. The effects of advertisement, rainfall zone and their 
interactions on these average scores were tested using analysis of variance (AOV). 
A series of questions was selected as being independent of the viewing of the 
advertisement. These questions were analysed by AOV to compare the mean responses 
from before and after the media campaign. 
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6.4 Results 
Production and broadcasting costs for the television and radio advertisements are shown 
in Table 6.1 and Appendix 2c. Television was substantially more expensive than radio in 
both components. A booking fee of 7 .5% was also charged. This was balanced by a 
discount for WA Government bookings giving an overall cost marginally less than 
commercial rates. 
Recall rates for the television advertisement varied between shires from 28% in Albany to 
80% in Katanning with an overall rate of 63% (Table 6.2). More than 80% of viewers had 
seen the advertisement at least three times. During the post-campaign survey it was 
discovered that many farmers in the Victoria Plains Shire were unable to receive GWN so 
the number of potential viewers was reduced in this region. 
Half of the survey shires were in the reception area for 6NA Narrogin which broadcast the 
radio advertisement (Figure 6.2). Twenty-four respondents (32.9%) in these shires 
recalled hearing the advertisement (Table 6.3). There were no significant differences in 
salient beliefs between those who heard the advertisement on radio and those who saw it 
only on television. 
Only 10% rated dislike of collecting dung samples as important or very important; 17% 
were neutral; while 73% considered it unimportant or very unimportant. 
Farmers were asked what. if anything, they could recall to ensure they had viewed the 
correct advertisement. The farmer throwing away money was the most memorable aspect 
(Table 6.4). A majority of viewers indicated that the main message was that the farmer 
had been wasting time or money by drenching without testing (fable 6.5). 
The number of farmers intending to conduct an FECRT increased by 1 1 %  from 25% to 
36% after the campaign, but this was not significantly different. 
Significant differences between pre-media and post-media campaign groups were found 
in a few beliefs only. After the campaign difference was found in the sum of attitudes 
(necessity, ease, practicality and expense) to drench resistance testing (p=0.013), and 
three individual beliefs: 
• More respondents attributed less importance to the availability of a free wonn test 
kit (Table 6.6); 
• There was less agreement that any tests should be simple to perform (Table 6.7); and 
• Less agreement that the test was too expensive (Table 6.8). 
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Table 6.1: The costs of producing and broadcasting the 30-second radio 
and television advertisements . 
Radio costs > 
Production (Jenkin Shorter FCB) 1,041.00 
Media spots (Radio 6NA) 1,170.00 
Placement fees (Marketforce) 87.75 
TOTAL 2,298.75 
Television costs 
Production (Jenkin Shorter FCB) 24,979.07 
Media spots (GWN) 12,274.42 
Placement fees (Marketforce) 708.38 
TOTAL 37,961.87 
TOTAL MEDIA 40,260.62 
Because the radio advertisement was essentially the same as the television version and done by the same 
agency, production costs might have varied if radio had been done alone. 
Table 6.2: Number of respondents who recalled the television advertisement, 
determined bv correct description of the advertisement by the respondent. 
Shire Correctly Not Correctly Total Potential Correctly 
Identified Identified Viewers Identified 
Katanning 20 5 25 80% 
Albanv 7 18 25 28% 
Corrigin 18 5 23 78% 
Bovup Brook 18 7 25 729% 
Victoria Plains 6 3 9 679% 
Williams 1 1  9  20 55% 
TOTAL 80 47 127 63% 
Of the 25 farmers interviewed in Victoria Plains, I6 could not receive GWN on their television sets, 
so the total number of potential viewers was reduced to nine. 
The post-campaign interviews in Albany Shire were held several weeks later than in other shires. By 
this time another advertisement for a particular drench had been screened extensively, which may have 
contributed to the lower recall rate there than in other areas. 







11 d h reca. e earing tl ie  at vertisement on rat1o .  
Shire Number of Totals Percentage recall 
respondents 
omgin 8 23 34.8 
Katanning 10 25 40.0 
Williams 6 25 24.0 
t AL 24 73 32.9 
Six respondents from Boyup Brook Shire and one each in Victoria Plains and Albany recalled the radio 
advertisement, but most of these shire areas were outside the expected listening area. 
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Before the media campaign 72% of respondents believed that resistant worms could be 
costing the average farmer $5,000 per year, but only 59% of respondents who saw the 
advertisement believed this (p<0.D). 
Before the campaign 27% of farmers offered an opinion on the likely cost of resistance to 
them and opinions ranged from $0 to $10,000. The mean was $2,080 and both the 
median and mode $1,000. Following the campaign, of the 41% who offered an opinion 
and had seen the advertisement, the mean was $1,684 and the range from $0 to $12,500. 
The median value was $1000 and the mode was $0. 
Between the commencement of the advertising campaign and the post-campaign survey, 
25% of those respondents who had seen the advertisement took some action about 
resistance testing compared with only 1 1  %  of those who had not seen the advertisement 
(p<0.05, Table 6.9). 
For the two surveys in August and October 1992, the number of farmers rating wonns as 
the most serious of four animal health threats was 36.6%, lower than in February 1991 
when 46.7% rated worms as the greatest threat. This difference was significant (p<0.05). 
There was a significant increase in the perceived threat from lice (Table 6.10). 
When asked to rank practices which reduced worm burdens, the highest ranking (26.4%) 
was given to the correct dose of drench (Table 6.11). Testing for drench resistance was 
the sixth most common response and accounted for only 6.5% of responses. This was 
lower than in the initial fanner survey conducted in February 1991 when it was rated fifth 
with 9.4% of responses but the difference was not significant. 
In the total group of 143 farmers surveyed after the media campaign there were 20 
missing values or "don't knows" where farmers had listed only two practices to help 
reduce worm burdens and omitted a third despite being offered a list of 10 possibilities. 
The "red herring" suggestion of using drench capsules (slow release form of drench) was 
accepted by two fanners. 
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Table 6.4: Characteristics of television advertisement first recalled by 
respondents. 
Characteristic Number Per cent 
Farmer throwing money away 45 61.6 
Resistance costs moneve.e. $5, 16 21 .9 
Farmer in advertisement 8 11.0 
agitated/annoyed/throwing drench gun 
Table 6.5: Main message recalled bv 74 viewers of advertisem 
Message Number Per cent 
Can waste money and time with wrong 46 62.2 
drench 
Importance of testing 14 18.9 
Resistance costs $5,000 a vear 13 17.6 
Call vour vet 1 1.4 
ent. 
rating of the importance of free worm test 
h 
Table 6.6: Respondents' 
kit w hen thinking about c ecking the effectiveness of drench. 
Ratine Pre-media Post-media 
Very important 40 (38.1%) 15 (19.0%) 
Important 44 (41.9%) 47 (59.5%) 
Neutral 11 (10.5%) 9 ( 11.4%) 
Unimportant 7 ( 6. 7 % )  8(10 . 1%) 
Verv unimportant 3 ( 2.8%) 0 (  0%) 
Total 105 (100%) 79( 100%) 
Chi-square (4 d.f.) p<0.02 
Table 6.7: Respondents' requirements that drench resistance testing 
should be simple to nerform. 
Rating Pre-media Post-media 
Verv important 50 (47.29%) 13 (17.3%) 
Important 50 (47.29%) 48 (64.0%) 
Neutral 4 (3.8%) 4 (5.3%) 
Unimportant 1 (0.9%) 9(12.0%) 
Very unimportant I (0.9%) 1 (1.3%) 
Total 106 (100%) 75 (  100%) 
Chi-square (4 d.f.) p<0.00I 
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Table 6.8: Respondents' feelings that the drench resistance test is too 
expensive. 
Feeling Pre-media Post-media 
Stronglv agree 13 (14.1%) 2 ( 3 . 1 9%  
Agree 50 (54.3%) 34 (52.3%) 
Neutral 14 (15.2%) 5 ( 7.7%) 
Disagree 13 (14.1%) 23 (35.49%) 
Strongly disagree 2(2.29%) 1 (1.59%) 
Total 92 (100%) 65 (100%) 
Chi-square (4 d.f.) p<0.01 
g p 
Table 6.9 Actions taken by post-campaign respondents with respect to 
resistance testing between the commencement of the advertising 
campaign and the time of survey (approximately 4-6 weeks). 
Actions taken by respondents Advertisement seen Advertisement 
unseen 
Spoke to Dept. of Agriculture/vet 8 1 
Spoke to neighbours, reps etc 7 I 
Did an egg count /FECRT/ got worm kit/ 5 5 
went to seminar 
Number of respondents who acted 2A 7 
Total number of respondents Kt 63 
Percentage 25% 1 1 %  
Ditterence s,mt1cant at =0.05 
Table 6.10: Ranking of greatest animal health threat from four 
problems and comparison with previous survey. 
Threat Feb 1991 Aug-Sep1 1992 
Cheesy Gland 9(6.0%) 1 1  (3.9%) 
Worms 70 (46.7%) 104 (36.6%) 
Footrot 58 (38.79%) 78 (27.5% 
Lice 13 (8.79%) 91 (32.0%) 
TOTAL 150 (100%) 284 (1009%) 
Difference significant at p<0.05 
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Table 6.11: Farmer listing of three practices that most help to reduce 
b d . h ( f id ' I )  worm urc.ens mn st eep viewers 0 a vertisement oniv 
Practice Number Per cent 
Use correct dose of drench 61 26.41 
Drench weaners according to the heaviest in 43 18.61 
the mob 
Drench weaners onto crop/stubble 31 13.4 
Alternate between drench groups 31 13.4 
Spell paddocks 34 14.7 
Test drench effectiveness 15 6.5 
Worm counts 1 1  4.8 
Alternate sheen/cattle/croo 2 0.9 
Use drench capsules 2 0.9 
Wean onto wether grazed paddocks l 0.4 
TOTAL 231 100.0% 
A significant difference was found in some attitudes between respondents in high and 
medium rainfall areas. In general more in the high rainfall areas felt that: 
• The FECRT is unnecessary 
• The test is too expensive 
• It is important that tests are simple to perform 
• The local vet is not more interested in other activities 
• Resistance tests need to be interpreted by a vet 
• The Deparonent of Agriculture is a strong influence. 
The effects of the commercial were significantly different between rainfall areas in some 
instances. Following the media campaign it was found that: 
• More respondents in higher rainfall areas believed there was less chance of 
resistant worms with "clear" (levamisole) drenches (77.4% compared with 
41.79%). 
• More high rainfall respondents believed that worm egg counts were complicated 
(25.0% compared with 6.5%). 
• More respondents in the high rainfall areas felt that worm egg counts were 
expensive (34.8% compared with 23.2%) but more in the medium rainfall areas 





More respondents in medium rainfall areas felt that FECRT and worm egg counts 
would reduce weaner problems (51.8% increasing to 74.4%) while more farmers 
in high rainfall areas thought problems would be increased (15.2% 10 23.5%). 
Fewer respondents in both rainfall zones were neutral about the importance of a 
credible vet being available (falling from 11.8% to 3.0% in the high rainfall and 
14.8% to 11.4% in the medium rainfall). 
Fewer fanners in both areas felt that the FECRT sampling technique was too 
complicated (53.2% declining to 35.2% in the medium and 31.8% to 20.0% in the 
high rainfall areas). 
Significant differences were also found in farmers' listing of practices that might prevent 
a wonn burden between the high and the medium rainfall areas. The main message of the 
campaign, the need to test for drench resistance, rated fifth among the high rainfall 
farmers who had watched the advertisement (above worm counts) but only seventh (and 
below wonn counts) for the medium rainfall viewers. 
During the campaign an Infolink 008 toll-free telephone number was offered where 
farmers could seek further infonnation. This idea was supported strongly by the 
advertising agency in original planning sessions. The total number of calls received was 
55, with the highest number (26) in the second week of the campaign from 23 t0 29 
August. None of the farmers interviewed after the campaign rang the 008 number, 22% 
saying the number was visible for too short a time to write down. and the remainder were 
not interested in doing so. 
A telephone survey of 20 rural veterinary practices was conducted soon after the 
campaign and at least one veterinarian in 12 (60%) of these practices recalled the 
advertisement All felt that it attracted attention, but several criticised the content and 
presentation style. 
Fourteen of the practices (70%) reported new inquiries about FECRT after the beginning 
of the campaign and it appeared that at least half of these inquiries generated new 
business. Some of the inquiries were from farmers' wives. 
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6.5 Discussion 
Responses to several questions about drenching practices but unrelated to the advertisement 
were compared between the survey groups before and after the media campaign. These 
included the rating of worms against three other animal health threats. whether fanners 
measured the dose released by their drench gun, their likelihood to weigh some of the heaviest 
weaners before drenching and frequency of changing drench groups. No significant 
differences were found which supports the view that when farmers in some adjacent shires 
were sampled in the post-media campaign the two populations were the same. 
Sixty-three per cent of potential viewers in the post-campaign evaluation survey correctly 
described the television advertisement. thus demonstrating its recall (Tahle 6.2). The low 
rate in Albany may have been affected by delay in surveying (several weeks later than 
other shires) combined with more recent screening of an lvomee (vermectin) 
advertisement. 
The large proportion of farmers who remembered the farmer throwing his money away 
suggests that this was especially memorable. The main message recalled by viewers was 
that farmers can waste time and money in drenching without first testing for resistance, so 
the advertisement achieved this important aim. 
Considering the high proportion of "don't knows" in response to some questions, it 
appears that many aspects of drench resistance are simply non-issues with some farmers. 
Broadcast of the advertisements may have prompted them to consider an attitude for the 
first time. 
The message that resistant worms cost $5,000 per year, was believed by fewer farmers 
who saw the advertisement than those who had not seen it This may be because, upon 
reflection, this message was rejected by some farmers. It should be noted that the only 
evidence in support of the $5,000 figure presented in the advertisement was a statement 
about the factors which made up the cost: wasted drench and lost production. No actual 
breakdown or individual cases could be provided in a 30-second advertisement. 
When advertisements were tested in early 1992 most farmers believed that lack of testing 
could be costing an average of $8,000 a year but wool prices fell considerably between 
this and later surveys, affecting value of the sheep and costs related to sheep. More than 
half the farmers used to evaluate the test advertisements had tested for worm resistance 
previously. so the overall knowledge of testing would have been expected to be higher 
than among the non-testers surveyed after the campaign. 
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When advertisements were tested there was no difference in response between those who 
had and had not tested for resistance, so the media campaign should have assisted in 
supponing the actions of those who had tested recently. 
The number of farmers recalling the advertisement on radio (33%) was surprisingly high. 
considering only 15% claimed to listen to commercial radio in an earlier survey. This may 
reflect other family members' choices of station, to which the farmer was unaware he was 
listening, or an unwillingness to admit listening to commercial radio. The radio 
advertisements were run throughout the day on all days of the week, not tied to panicular 
programs or listening times suited to the target audience. Targeted broadcast times might 
have increased impact (O'Dwyer, I 992). 
In Pan B (formulating the advertising message), it was shown that farmers were more 
likely to watch commercial television than listen to commercial radio. Given that all those 
who heard the radio advertisement also viewed the television advertisement, any benefit 
of radio over television would relate only to lower costs. 
The comparatively poor response to the 008 Infolink number was not surprising, as at the 
advertisement testing stage a majority of farmers surveyed said there was very little 
likelihood of them using such a number. In general they preferred to talk in person to 
someone local such as the vet, Department of Agriculture or stock agent rather than an 
unknown and distant voice. 
The need for collection of sheep dung samples did not appear to be a deterrent to 
conducting an FECRT for most farmers. 
Several differences in attitude were found between medium and high rainfall areas which 
were masked in the totals. It appeared that farmers' attitudes towards resistance testing 
tended to be polarised by the advertisement, and this happened to a greater extent in the 
high rainfall areas where worms tend to be a greater problem and more worm egg counts 
and FECRT had been done in the past. Some farmers with negative attitudes towards 
testing appeared to harden their attitudes after seeing the advenisement while others 
accepted its message. More farmers in the high rainfall areas have tested for drench 
resistance and these were excluded from interview. The sample would have comprised a 
higher proportion of farmers who had previously decided not to test. 
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Cost of screening television and radio advertisements on regional networks was cheap 
when compared with metropolitan rates, but production costs charged by the advertising 
agency were high, particularly the figure of $19,790 for filming. talent (the actor playing 
he farmer), processing and editing of the 16 mm film for television. Once produced, it 
could be used again but repeat fees would be required for the actor. 
The particular agency was selected because of its creativity and better understanding of 
resistance than competing agencies after several agencies had received a short brief. It 
may be possible to reduce production costs by selecting an agency primarily on cosl, 
using the Deparunent of Agriculture's in-house video unit or direct dealing with a 
commercial production house. In this case the agency was selected to maximise the 
chance of a successful outcome. 
Resistance testing statistics are assembled each year by the Department of Agriculture, 
including those undertaken by private vets and consultants. In 1989/90 tests totalled 
approximately 500, increasing to 550 in 1990/91. However, following the dramatic 
decline in wool prices in 1991, resistance tests fell statewide to only 250. During 1992/93 
they remained at a similar level to 1991/92. lt appears that farmers are less inclined to 
incur costs in animal health when wool prices are low and wool growing incomes arc 
negative. It is likely that when wool prices return to more profitable levels, the messages 
about the need for resistance testing will result in greater action. 
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7. GENERAL DISCUSSION 
The main barrier to the adoption of anthelmintic resistance testing in Western Australia is 
that fanners do not believe that drench resistance is a serious problem on their farms, 
even though they realise they may have it. This project developed an advertising 
campaign to address this barrier which achieved a high degree of recall and stimulated 
community awareness of the issue. 
The farmers surveyed both before and after the media campaign had not tested for worm 
resistance for at least three years. Therefore the descriptive statistics excluded all those 
who were likely to be most positive about testing. 
One disturbing observation was the level of ignorance of some respondents, indicated by 
the level of "don't knows" to questions such as the likelihood of resistance on their farms. 
The CRACK Down on Worms Campaign has been running in Western Australia for more 
than seven years, using all conventional extension media, but up to 30% of respondents 
still had no opinion, for example, on the likelihood of worms being resistant to combination 
drenches. It was not that they had rejected available evidence that there could be 
resistance; they had apparently never considered the question. In stimulating local 
interest, the media campaign may have encouraged thought about these issues with 
farmers who had remained unaware of the CRACK campaign messages. 
The Ajzen-Fishbein model used in this project was effective in eliciting the extent to which 
specific attitudes, behavioural beliefs and constraints and nonnative influences were 
related to the behaviour in question. Statistically significant results were shown linking 
both positive and negative attitudes, behavioural beliefs and behavioural constraints to the 
intention to conduct worm egg counts or drench resistance tests. Individual components of 
these groups were also strongly linked to intention to test. 
The media campaign tended to polarise Canners' views on some issues, with some 
respondents accepting its message, some opposing it and fewer retaining a neutral 
position, which is not uncommon with social marketing campaigns. Researchers have 
found that incoming messages are sometimes rejected because they fall outside the range 
of a person's existing acceptable beliefs (Petty and Cacioppo, 1979). Where the person's 
thoughts and reactions are positive or favourable to a message there will tend to be 
agreement, but where the message evokes negative or antagonistic responses, counter­ 
arguments and disagreement may occur. A strong message aimed at a strongly held or 
deeply involving attitude may be felt as an attack upon the receiver's self-concept, and act 
to strengthen existing attitudes (Krech et al, 1962). 
49 
Petty and Cacioppo (1979) found that the direction of attitude shift about an issue 
following an external message depended on two main factors - the strength and the 
direction of the arguments relative to the existing attitude. Under high levels of 
involvement. pro-attitudinal messages tend to reinforce the existing attitude. whereas 
counter-attitudinal messages may be quite ineffective in persuasion. 
The degree of repetition of a message has also been shown to affect audience reaction, 
with positive responses increasing after moderate repetition but counter-arguments and 
opposition setting in after more reflection. Over a four week media campaign. there 
would have been ample opportunity for rejection or acceptance of arguments and most 
respondents recalled seeing the advertisement more than three times. 
Refusal by farmers to accept the quoted average resistance cost of $5,000 is consistent 
with the fanners not believing that the problem was costing them $5,000. As the 
message could not contain evidence to support its assertions, it is likely that opposition 
and counter-arguments were generated. 
In the test advertisements. the messages developed and presented using Department of 
Agriculture resources compared favourably with those from commercial advertising in 
terms of attracting attention, stimulation of thought about resistance testing and influence 
on viewers. The final advertisements, produced by an outside agency, were very effective 
in attracting attention, perhaps the principal reason for employing an agency. The decision 
on who to employ to develop an advertising campaign will depend on cost-effectiveness 
and the quality required. 
When comparing possible media for a campaign to reach fanners in the agricultural areas 
of WA. it was shown that television had more audience penetration than radio. This was 
because commercial television had much greater exposure among farmers than 
commercial radio. It is very likely that television had the greater impact because of its 
extra viewers, but it is also more expensive. 
The media campaign appeared to stimulate interest in the resistance issue within local 
communities, prompting discussion with neighbours, the local vet, the Department of 
Agriculture and service industry representatives. One in four viewers took some action in 
response to seeing the advertisement 
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The intensity of the media campaign was lower than for many social marketing campaigns 
which have been sponsored by State and Federal Governments. The 1990 "Quit" 
Campaign in WA, for example, had a media budget of $200,000 (Farr and Fisher, 1991) 
which was almost five times that of the drench resistance campaign. 
"Quit" is recognised as a particularly successful social marketing campaign and has been 
running in Western Australia since 1984. Evaluations have shown that hard-line smoking 
and health messages are more effective in motivating smokers to consider quitting than 
more general positive lifestyle messages (Swanson, 1990). Their most successful 
television advertisements for adults graphically portray the health consequences of 
smoking and are dramatic enough to cause public discussion. This principle was also 
employed in the drench resistance advertisement. 
Evaluations from surveys taken nine to thirteen weeks after each Quit Week indicate that 
5% to 12% of smokers quit successfully each year. A further group (approximately twice 
as large as the quitters) reduce their smoking levels each year, indicating that they are 
accepting the campaign message but not changing behaviour fully. 
Smoking prevalence in WA declined to less than 25% of the total population by 1990 but 
has reduced little since then as young smokers continue to adopt the habit. As with the 
drench resistance campaign. each successive group of respondents contains more of the 
"hard core" opponents or the message. It would be unrealistic to expect any single media 
campaign to change attitudes of a whole population. 
Researchers in social science fields accept that despite overwhelming evidence. for 
example. that smoking is bad for health, most smokers ignore advice about quitting until 
they are ready to quit themselves -- possibly through influence of friends. health changes 
or other social factors. It would be unrealistic to expect that one short media campaign 
could win more than a small group of farmers to resistance testing where years of 
conventional extension work had been unable to do so. 
Many studies have shown that the mass media seldom bring about important changes in 
human attitudes or behaviour. unless the messages are reinforced or mediated by 
interpersonal communication (van den Ban, 1981). Mass media messages diffuse through 
society via a combination of direct effects upon individuals and through interpersonal 
links and networks. A substantial volume of research in rural communication suggests 
that these interpersonal linkages are important for both the spread of infonnation and its 
credibility to the individual. 
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In the present study, social pressure was found to be of little or no significance in 
determining behaviour. This was to be expected as participation in resistance testing and 
care to preserve the effectiveness of individual drenches are not yet social issues in 
Western Australia. 
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8 .  CONCLUSIONS AND FUTURE RESEARCH 
The fanner interviews, Ajz.en-Fishbein model and advertising campaign identified the 
principal barriers to the adoption of anthelmintic resistance testing and useful information 
on the level of farmer knowledge. This will be used by the CRACK Down on Worms 
Committee to target messages for mass media extension to fanners. 
Any future advertising campaigns about the cost of resistance should provide evidence of 
the costs caused by resistance. Instead of a parallel radio campaign, an informative press 
campaign might be more successful in substantiating claims made in an attention-grabbing 
television schedule. 
The Ajzen-Fishbein Theory of Reasoned Action was shown to be a useful tool in 
establishing barriers to adoption of resistance testing, and for targeting messages for the 
modification of farmers' beliefs. It also allows changes in attitudes, beliefs and intentions 
to be monitored. 
Future research on the adoption of anthelmintic resistance should follow the finding that 
many farmers realise the extent of resistance, but feel that it does not affect them 
individually. It could focus on the specific reasons why many farmers believe resistance 
does not cost them money, and should investigate the type of evidence required to change 
such beliefs. 
To do this, more evidence is needed on the economic impact of anthelmintic resistance on 
production, and the benefits of resistance testing. Field trials measuring production 
parameters in response to specific resistant worm burdens are needed. which could then 
be used to assess the benefits in delaying the effects of resistance through testing. If such 
information could be made region-specific, it could provide a powerful extension 
message. 
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I O .  BENEFIT TO INDUSTRY 
The detailed surveying of fanners from varied geographical areas of the south-west of 
Western Australia has provided much valuable infonnation about farmers' knowledge of 
worm problems and their current treatment. Some of this information has already proved 
useful to veterinary practitioners and others working with the CRACK Down on Worms 
Campaign in WA. 
The media campaign run on rural television and radio broke new ground in agricultural 
extension in Australia. using as it did the marketing tools normally employed by 
companies selling commercial products. The results of the campaign were comparable to 
that achieved by high profile social marketing campaigns sponsored by State and Federal 
Health Departments but would need to be reinforced for long-term benefit. The methods 
employed and lessons learnt could provide a useful basis for other agricultural industries 
seeking to increase the penetration of extension messages. 
The timing of the current project was unfortunate in that it coincided with sharply falling 
wool prices. The message that farmers should spend money to save money through 
drench resistance testing would have found a much more receptive audience if wool 
prices had been higher. It is likely that when wool prices return to more profitable levels, 
the messages about the need for resistance testing will result in greater action. 
The farmer surveys in WA covered six shires each time in south, central and northern 
parts of the agricultural areas, providing a good cross-section of sheep enterprises with at 
least 1,000 sheep. Of those who saw the television advertisement a quarter took some 
action ranging from discussing the advertisement with a neighbour or stock agent to 
arranging an FECRT with their local vet. The project had an immediate benefit as it 
provided relevant information directly to woolgrowers. If this is extrapolated to the 
thousands of farmers who viewed the advertisement, the media campaign can be seen as a 
useful catalyst in helping to make anthelmintic resistance testing become a significant 
social issue, without which it is unlikely to become adopted widely. 
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1 1 .  FUNDING 
Funding for this project was supplied by the Australian Wool Corporation through the 
Wool Research Trust Fund. 
Table II.I: Proiect costs over three vears. 
1990/91 1991/92 1992/93 Total 
Salaries $45,632 $45,910 $45,900 $137,442 
()erating $15,100 $24,655 $49,100 $ 88,855 
Capital $10.500 .. .. $ 10.500 
TOTAL $71,232 $70.565 $95,000 $236.797 
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13. RESULTING PUBLICATIONS 
Research associated with this project has resulted in three national and international 
conference papers: 
• Steel MA. Edwards JR, Gorddard BJ and Hopkins DL (1991). Proceedings of the 
Sixth International Symposium on Veterinary Epidemiology and Economics, 
Ottawa, Canada. 
• Steel MA, Edwards JR, Gorddard BJ and Hopkins DL (1992). Proceedings of the 
Australian Sheep Veterinary Society Program, Australian Veterinary Association 
Conference, Adelaide, May 1992. 
Edwards JR. Gorddard BJ, Hopkins DL, Tierney WR, Steel MA and Wilson GM 
(1993). Proceedings of the Australian Sheep Veterinary Association Conference, 
Gold Coast. Queensland, May 1993. 
A paper has also been prepared for submission to the Australian Veterinary Journal and a 
poster for the Australia-Pacific Extension Conference in October 1993. 
Regular anicles on results of the research have been publicised through the CRACK Down
on Worms Newsletter which is distributed by the Western Australian Department of 
Agriculture about three times a year. 
A final repon for DAW A extension workers is also planned. 
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• 
"CRACK DOWN ON WORMS" COMMITTEE 
What, with the current economic downturn and the "new" drench 
season fast approaching, I've taken this opportunity to 
hopefully gather your opinions on a few CRACK issues. Your 
comments will direct and assist with future extension 
activities. Answers will be collected during the meeting. 
Qla. 
Do you believe that drench resistance testing will increase 
this year or not? Please tick the appropriate answer below. 
Increase 
01b. 
No change Decrease 
Please list two reasons for the answer you have chosen. 
02. 
What do you consider to be the current major barriers that need 
to be overcome in order for more farmers to test the 
effectiveness of their sheep drench? 
03. 
Keeping in mind the "adoption barriers" that may exist, briefly 
describe the key messages (3  max.) that you might direct at 
farmers this spring. 
Q4a. 
What proportion of farmers in your area believe that their 
sheep carry drench resistant worms, and are doing nothing about 
it? 
• • • • • • •  %  
QA4b. 
Why is this? 
Thanks for your participation. 
Mark Steel 
, 
DENCH QUESTIONN A1 
ll-4e 1 %  
INTERVIEWER L 
INTERVIEW No. D 





Date of Interview:·-··················-········-········-········ - _ . 
Please indicate how you managed your 1990 drop lambs, from weaning to now. 
Describe the following: 
Month of weaning . 
Mob size (ewe weaners if separate mob) . 
Drench times (month) - . 
Drench type at each time . 
Paddock changes (dates) .. 
Prior use of paddock (crop / wethers / etc) .. 
Section A. Drenches and Drenching 
Thank you for agreeing to answer these questions about worms and drenching. 
I would like to start by asking you some questions about drenches and the 
drenching of sheep. 
The answers to many of the following questions are represented by a position on a 
rating scale on a card like this (show card). 
I will ask you to indicate which of the options best describes your answer. 
There are no right or wrong answers. Your honest response is very important and 
valuable. Try to think how you usually feel. 
1. Please rank the following animal health threats In order of Importance 
(Show card) 
Cheesy gland 1 D 
Worms 2 D 
Footrot 3 D 
Lice 4 D 
2. Which 3 practices listed on this card most help prevent a worm burden 
developing In your sheep ? (Show card) 
Use drench capsules 1 
Spell paddocks 2 
Use the correct dose of drench 3 
Graze weaners with cattle 4 
Alternate between drench groups 5 
Wean onto wether grazed paddocks 6 
Drench weaners according to the heaviest in the mob 7 
Drench weaners onto crop/stubble 8 
Test forresistance 9 
Drench all bought in/introduced sheep 10 
Other specify 1 1  





Don't know 88 
3. To what extent wouldthe following statements Indicate that your 1990 lamb 
















(a) l fweaners were in good condition, but dirty ? (Show card) D 
(b) If weaners were losing condition ? D 
(c) If weaners were losing condition and dirty ? D 
(d) Before weaners go onto a new paddock ? D 
(e) If new weaners were brought onto the farm ? D 
(f) At set times of the year? D 
ie. Before or after the break of season 
4. When you are deciding which drench group to use, how likely are you to use 
a drench that Is recommended by 
1 2 3 4 5 8 7 
I I 
Very Quite Neutral Quite Very Don't Not 
Likely Likely Unlikely Unlikely Know Applicable 
(a) a store salesperson ? (Show card) D 
(b) a drench rep ? D 
(c) an agricultural or veterinary consultant ? D 
(d) a private veterinarian ? D 
(e) Department of Agriculture ? D 
(f) a particular neighbour, local farmer? D 
• Before drenching your weaners how likely are you to measure the dose 
released by the drench gun ? 




Always Otten Sometimes Seldom Never Don't 
Know 
6. How likely are you to weigh some of the heaviest weaners before calculating 
how much drench to administer ? (Show card) 
1 2 3 4 5 8 
I D 
Always Otten Sometimes Seldom Never Don't 
Know 
7. Who usually drenches the weaners on your farm most often ? 
Yourself 1 
Family member/s 2 
Farmhand / labourer 3 
Don't know 4 
Other, Specify 5 
D 
. 
8. I'm going to mention several different types of drenches. 
For each one I would like to know what you believe the chances are that 
your weaners have worms that are resistant to that drench. Please answer 
even though you have not actually tested for resistance. 
1. No chance of resistance 
2. A slight chance 
3. 50 / 50 chance 
4. A high chance 
5. Absolutely certain there is resistance 
8. Don't know 
(a) Clear drench (Show card) D 
(b) White drench D 
(c) Narrow spectrum drench (Seponver) D 
(d) Combination drench D 
(e) lvermectin D 
---- ------· - 
Section B. Egg count monitoring and drench 
resistance testing 
Thank you for answering the questions so far. I would now like to ask you some questions 
about egg count monitoring and drench resistance testing. Your frank opinion is 
very important. 
9. What do you understand by egg count monitoring ? 
. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . . . . . . . .  
. . . . . . . .. . . . . . . . . ..... . . . . .... . . . . . . . . . . . . . . . . . . . . ... . .. . . ....­  
10. What do you understand by drench resistance testing ? 
.............................................................................. 
................................................................................. 
11. For how long have you known that It is possible to have tests done for 
resistance to drenches ? 
Number of months (approx) 
12. Of the following who offers/conducts a resistance testing and egg count 
monitoring service In your district (Show card) 
D 
D 
Please supply surname and yes/no in each case. 
Surname Yes 1 .  









Please answer true or false to the following statements 
True 1. False 2. 
13. Egg count monitoring is a test which: 
Measures the number of worm eggs in a dung sample 
Measures the effectiveness of a drench 
Measures the number of resistant worms in sheep 
Can be carried out before drenching 
Is used to determine whether drenching id necessary 
(Show card) 






ease answer true or false to the following statements (Show card) 
True 1. False 2. Don't know 8 
. Drench resistance testing: 
Is carried out on young sheep only 
Indicates which drench not to use 
Measures the reduction in worm egg output to each drench group 
Requires test sheep to be identified and run together 







, 1believe that the use of resistance testing on my weaner sheep is ? 
(Show card) 









. I believe that the use of resistance testing on my weaner sheep Is ? 
(Show card) 
1 2 3 4 5 8 
D I I 
Very Quite Neutral Quite Very Don't 




















8. I believe that the use of resistance testing on my weaner sheep Is? 
(Show card) 








19. For the lollowlng questions I would like you to Imagine that you have 


















What consequence would you expect the test to have on: 
a) The short term profitabity of your weaners ? D 
b) The fertility of the weaners ? D 
c) The total annual drench bill ? D 
d) Your dependence on veterinarians ? D 
e) The build up of resistance ? D 
f) The number of weaner problems ? D 
g) The long term profitability of your weaners ? D 
20. If you were thinking about having a resistance test done 













(a) That a credible private vet is available in your district (Show card) 
(b) That you dislike collecting dung samples 
21. I'm now going to read out a few statements. 
I'd llke to know how strongly you agree with them. 
1 2 3 4 5 8 
I 
Strongly Agree Neutral Disagree Strongly Don't 
Agree Disagree Know 
(a) The local vet is too expensive (Show card) 
(b) The resistance test sampling technique is too complicated 
(c) The local private vet is more interested in activities other than resistance testing 
(d) The test does not give accurate results 
(e) The resistance test is too expensive 









TESTING OF COMMERCIALS 
Before listening to the commercials, please complete the 
following questions by circling the appropriate answers. 











3 .  Have you ever had a worm egg count done on your sheep? 
Yes No Unsure 
4a. Have you ever had a drench resistance test done on your 
sheep? 
Yes No Unsure 
b. If yes, what prompted you to do a test? 
5.  How likely are you to do a drench resistance test during the 
next year? 
(Place a cross at the appropriate position) 




have a test 
6. Who decides which drench to use on your sheep? 
1. Self 
2 .  Family member 
3 .  Contractor 
4 .  Other, 
Now, please listen carefully to the following commercials 
before answering the questions. Your response is important as 
it will determine which type of advertisement is the most 
effective. 
COMMERCIAL 1.  
7 .  Please describe your feelings towards this commercial by 
placing a cross on each of the following scales: 
a) Annoyed 
0 1 2 3 4 5 6 7 8 
Relaxed 
9 10 
b) Confused Informed 
0 1 2 3 4 5 6 7 8 9 10 























e) Unappealing Appealing 
0 1 2 3 4 5 6 7 8 9 10 
f) After listening to this commercial, how likely are you to 
do a drench resistance test during the next year, relative to 
question five? 
more likely same less likely 
COMMERCIAL 2 .  
8.  Please describe your feelings towards this commercial by 
placing a cross on each of the following scales: 
a) Annoyed 




0 l 2 3 4 5 6 7 8 
Informed 
9 10 























e) Unappealing Appealing 
0 l 2 3 4 5 6 7 8 9 10 
f) After listening to this commercial, how likely are you to 
do a drench resistance test during the next year, relative 
to question five? 
more likely same less likely 
COMMERCIAL 4 .  
10. Please describe your feelings towards this commercial by 
placing a cross on each of the following scales: 
a) Annoyed 
0 1 2 3 4 5 6 7 8 
Relaxed 
9 10 
b) Confused Informed 
0 1 2 3 4 5 6 7 8 9 10 























e) Unappealing Appealing 
0 1 2 3 4 5 6 7 8 9 10 
f) After listening to this commercial, how likely are you to 
do a drench resistance test during the next year, relative 
to question five? 
more likely same less likely 
COMMERCIAL 5 .  
11. Please describe your feelings towards this commercial 
by placing a cross on each of the following scales: 
a) Annoyed 
0 1 2 3 4 5 6 7 8 
Relaxed 
9 10 
b) Confused Informed 
0 1 2 3 4 5 6 7 8 9 10 























e) Unappealing Appealing 
0 1 2 3 4 5 6 7 8 9 10 
f) After listening to this commercial, how likely are you 
to do a drench resistance test during the next year, 
relative to question five? 
more likely same less likely 
Now that you have listened to the five commercials, please 
continue to complete the remaining questions: 
12. Certain of these commercials may have the ability to attract 
your attention. Which commercial do you most remember? 
Vet in sheep yards □ 
Wolf □ 
Brain surgeon □ 
Vet in laboratory □ 
Money □ 
13. Do you believe that worms can cost a farmer running 2000 
sheep, up to $8000. because of ineffective drenching and lost 
production? 
Yes No Uncertain 
14. What do you consider as a realistic figure? 
$ 
15. which commercial, if any, has stimulated you think more 
about the importance of drench resistance? 
Vet in sheep yards □ 
wolf □ 
Brain surgeon □ 
Vet in laboratory □ 
Money □ 
None of the above □ 
16.  You would have noticed that each commercial contains a 
different illustration and message, Please rank the 
influence of each commercial. 
( 1 -  most influence.. . . .5  -  least influence) 
Vet in sheep yards □ 
Wolf □ 
Brain surgeon □ 
Vet in laboratory □ 
Money □ 
17. Where are you most likely to notice these types of ads? 




18. Which radio station do you listen to most? 
------- 
19. What proportion of your time is spent listening to this 
station? 
0 10 20 30 40 50 60 70 80 90 100 % 
20.  When do you usually listen to a commercial radio station? 
(Place a cross in the appropriate boxes) 
WEEKDAYS 
6 . 0 0 - 8 . 0 0  am  
8 . 0 0 - 1 2 . 0 0  am 
1 2 . 0 0 - 2 . 0 0  pm 
2 . 0 0 - 6 . 0 0  pm 
6 . 0 0 - 9 . 0 0  pm 
Other, 
WEEKEND 
6 . 0 0 - 8 . 0 0  am  
8 . 0 0 - 1 2 . 0 0  am 
1 2 . 0 0 - 2 . 0 0  pm 
2 . 0 0 - 6 . 0 0  pm 
6 . 0 0 - 9 . 0 0  pm 
Other, 
21. When do you usually watch GN television? 
(Place a cross in the appropriate boxes) 
WEEKDAYS 
6 . 0 0 - 8 . 0 0  am  
8 . 0 0 - 1 2 . 0 0  am  
1 2 . 0 0 - 2 . 0 0  pm 
2 . 0 0 - 6 . 0 0  pm 
6 . 0 0 - 9 . 0 0  pm 
Other, 
WEEKEND 
6 . 0 0 - 8 . 0 0  am  
8 . 0 0 - 1 2 . 0 0  am  
1 2 . 0 0 - 2 . 0 0  pm 
2 . 0 0 - 6 . 0 0  pm 
6 . 0 0 - 9 . 0 0  pm 
Other, 
22a. How likely are you to ring the 008 number mentioned in the 
commercial? 
0 1 2 3 4 5 6 7 8 9 10 
very likely very unlikely 
b. If you are unlikely to ring, could you list a reason why? 
23.  What would prompt you to do a resistance test? 
Do you have any other comments you would like to make about 
these commercials? 
Thank you for your participation. 
Mark Steel (Research officer employed by AWC) 
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Date of interview: .............•.......•...•...........•......... 
l ad  
SECTION A. Drenches and drenching 
Thank you for agreeing to answer these questions about worms and drenching. 
I would like to start by asking you some questions about drenches and the 
drenching of sheep. 
The answers to many of the following questions are represented by a position 
on a rating scale on a card like this (show card). I will ask you to indicate 
which of the options best describes your answer. 
There are no right or wrong answers. Your honest response Is very Important 













1. Please rank the following animal health threats In order of 
importance to your sheep flock. (Show card) 
2. Which 3 practices listed on this card most help prevent a worm 
burden developing In your sheep? (Show card) 
Use drench capsules 1 
Spell paddocks 2 
Use the correct dose of drench 3 
Alternate between drench groups 4 
Wean onto wether grazed paddocks 5 
Drench weaners according to the heaviest in the mob 6 
Drench weaners onto crop/ stubble 7 
Alternate sheep/cattle/crop 8 
Test drench effectiveness 9 
Worm counts 10 
Don't know 88 
3. Which is the major factor determining which drench you purchase? 
(Show card) 
High egg count 
Price 
Drench group (white, clear etc) 
Brand name 
Recommendation by neighbour, storeperson etc. 










4. In deciding whether or not to test the effectiveness of your drench 
(by egg counts or resistance test), what influence would the follow­ 
Ing people have on your decision; (Show card) 




No Slight Moderate 
influence 





Chemical company rep? 
Your accountant/bank manager? 
Private veterinarian? 
Department of Agriculture? 
Neighbour/farmer? 
Family member? 
Your agricultural or vet. consultant? 
5. Before drenching your weaners how likely are you to measure the 
dose released by the drench gun? 
(Show card) 


















6. How likely are you to weigh some of the heaviest weaners before 















7. I'm going to mention several different types of drenches. For 
each one I would like to know what you believe the chances are 
that your weaners have worms that are resistant to that drench. 
Please answer even though you have not actually tested for re­ 
sistance. (Show card in each case) 
1. No chance of resistance 
2. A slight chance 
3. 50/50 chance 
4. A high chance 
5. Absolutely certain there Is resistance 
88. Don't know 
(a) Clear drench 
(b) White drench 
(c) Narrow spectrum drench (Seponver) 
(d) Combination drench 
(e) Ivermectin 
Yes = l 
$ 
No = 2 Uncertain = 88 
Don't Know = 88 
□ 
□ 
8. Do you believe that worms could be costing the average farmer 
as much as $5000.00 every year because of ineffective drenching 
and lost production? 
9. What do you think resistant worms are costing you every 
year? 
10. How often do you change to using a different drench group? 
(eg: change from a clear drench to a white drench or vice versa). 
Show card. 
Every time you drench 
Every year 
Every second year 
Every five years 
Never 










SECTION B. Egg count monitoring and drench resistance 
testing. 
Thank you for answering the questions so far. I would now like to ask you 
some questions about egg count monitoring and drench resistance testing. 
Your frank opinion Is very Important. 
11. What do you understand by worm egg count monitoring? 
(Please do not assist and list key words/phrases used by the grower.) 





12. What do you understand by drench resistance testing? 
(Please do not assist and list key words/phrases used by the grower.) 






13. Please describe your feelings towards the subject of drench 
resistance testing by Indicating a score on each of the following 
scales: 
1, 10 
Concerned Ls rUnconcerned □ 
□ 
10 
Informed LI IIJ Confused □ 
□ 
l 
14. I believe that worm egg count monitoring OD my weaner sheep is: 
l 2 3 4 5 88 
□ I Essential Quite Neutral Unnecessary Very Don't 
Necessary Unnecessary Know 
t J ! f 
5 
#° □ I Very Neutral Very Don't 
Easy Complicated Know 
l 2 3 4 5 88 
□ I 
Very Neutral Very Don't 
Practical Impractical Know 
l 
t 1 t ; 
88 
□ I I Very Neutral Very Don't 
Cheap Expensive Know 
15. I believe that the use of resistance testing OD my weaner sheep is: 
l 2 3 4 5 88 
□ I I L L J I Essential Quite Neutral Unnecessary Very Dont 
Necessary Unnecessary Know 
I 2 3 4 5 88 
□ I Very Neutral Very Dont 





















16. For the following questions I would like you to imagine that you 
have carried out an egg count and resistance test on you 
weaners. (Show card) 
L 1 1 1 3 
Very 
Positive 
Neutral Very Don't 
Negative Know 
What affect would you expect these tests to have on: 
(a) Tue short term profitability of your weaners? 
(b) The fertility of your weaners? 
(cl The total annual drench bill? 
(d) Your dependence on veterinarians? 
(e) Tue build up of resistance? 
(f) The number of weaner problems? 
(g) The long term profitability of your weaners? 
17. If you were thinking about checking the effectiveness of your 









l 2 3 4 5 88 
Very 
Important 
Neutral Very Dant 
Unimportant Know 
(a) That a credible private vet Is available in your district? 
(b) That a free sheep worm test kit Is available? 
□ 
□ 
(c) That the test Is simple to perform? [l 
18. I'm now going to read out a few statements. I'd like to know how 
strongly you agree with them. (Show card) 
(a) The vet Is too expensive. 
(b) The resistance test sampling technique Is too complicated. 
(cl The local private vet Is more Interested in activities other 
than resistance testing. 
(d) A drench resistance test will indicate that certain drench 
groups will not work on my farm. 
(el The test provides accurate results. 
(0 There Is no need to do a resistance test on my farm. 
(g) The resistance test results need to be interpreted by a vet. 
(h) Worm egg counts should be conducted every year. 



















19. In deciding whether or not to test the effectiveness of your 
drench (by egg counts or resistance test), what influence if any 





















(a) Members of your family 
(b) Friends and neighbours 
□ 
□ 
(c) Private veterinarian 
(d) □ Store staff where you purchased the drench 
□ (e) Your accountant/bank manager 
□ ( Department of Agriculture 
□ (g Drench company salesperson 
□ 
20. What is the main reason for not having carried out an worm egg 
count or drench resistance test? 















(a) Have sheep worm egg counts done? 
(b) Have a resistance test done? 
Yes =l 
Yes = l 
Yes = l 
Yes = l 
No = 2 
No = 2 
No = 2 
No = 2  
Not sure = 88 
Not sure = 88 
Not sure = 88 





22. Have you noticed any form of "drench resistance" advertising 
during the last month? 
23. If yes, did you notice this advertising on television? 
24. If yes, did you notice this advertising on radio? 
25. If yes, did you notice this advertising on radio? 
Do you have any final questions/ comments about drenching and 
resistance testing? 
SHEEP WORM CONTROL PROJECT NO. 3 
Interviewer No. 
Interview No. 
Name of farmer/manager: . 
Address: .•.......•.••................. . . .•........• ,  ...•........•.... 
Shire: ...............•••.....•••..••.•••.•........ , . . . . . .. . . . . . .....•. .  
Postcode: . . . . . . . . . . . . . • . • .. ..•  ,  . . . . • . . • . . . . • •• . . . . . . . . . . . . . . . . . . . . . .  
Telephone/s:  . . . . . . . . . . . • • • . • • . . . .  ,  ,  
Date of interview: . 
SECTION A. Drenches and drenching 
Thank you for agreeing to answer these questions about worms and drenching. 
I would like to start by asking you some questions about drenches and the 
drenching of sheep. 
The answers to many of the following questions are represented by a position 
on a rating scale on a card like this (show card). I will ask you to indicate 
which of the options best describes your answer. 
There are no right or wrong answers. Your honest response is very important 
and valuable. Try to think how you usually feel. 
1 .  Please rank the following animal health threats in order of 









2 .  Which 3 practices listed on this card most help prevent a worm 
burden developing in your sheep? (Show card) 
Use drench capsules 
Spell paddocks 




Alternate between drench groups 4 
Wean onto wether grazed paddocks 5 
Drench weaners according to the heaviest in the mob 6 
Drench weaners onto crop/stubble 7 
Alternate sheep/cattle/crop 8 
Test drench effectiveness 9 
Worm counts I 0 
Don't know 8 8 
3 .  Which is the major factor determining which drench you purchase? 
(Show card) 
High egg count 
Price 
Drench group (white, clear etc) 
Brand name 









8 8  
□ 
4. In deciding whether or not to test the effectiveness of your drench 
(by egg counts or resistance test), what influence would the follow­ 
ing people have on your decision; (Show card) 








Shight Moderate Strong Very Don't Not applic. 
Your accountant/bank manager? 
Department of Agriculture? 
Neighbour/farmer? 
Family member? 
Your agricultural or vet. consultant? 
5. Before drenching your weaners how 
dose released by the drench gun? 
(Show card) 
I 2 3 4 
Private veterinarian? 
Store salesperson? 























6. How likely are you to weigh some of the heaviest weaners before 
calculating how much drench to administer? (Show card) 
2 3 4 5 88 
□ Very Quite Neutral Quite Very Don't 
likely unlikely Know 
7 .  I'm going to mention several different types of drenches. For 
each one I would like to know what you believe the chances are 
that your weaners have worms that are resistant to that drench. 
Please answer even though you have not actually tested for re­ 
sistance. (Show card in each case) 
I .  No chance of resistance 
2 .  A  slight chance 
3 .  50/50 chance 
4 .  A  high chance 
5 .  Absolutely certain there IS resistance 
8 8 .  Don't know 
(a) Clear drench 
(b) White drench 
(c) Narrow spectrum drench (Seponver) 
(d) Combination drench 
(e) Ivermectin  
Yes = 1 No = 2 Uncertain = 88 
□ 
8 .  Do you believe that worms could be costing the average farmer 
as much as $5000.00 every year because of ineffective drenching 
and lost production? 
$ Don't Know 88 □ 
9. What do you think resistant worms are costing you every 
year? 
1 O. How often do you change to using a different drench group? 
(eg: change from a clear drench to a white drench or vice versa). 
Show card. 
Every time you drench I 
Every year 2 
Every second year 3 
Every five years 4 
Never 5 
□ Other, specify 6 Don't know 8 8  
SECTION B. Egg count monitoring and drench resistance 
test ing.  
Thank you for answering the questions so far. I would now like to ask you 
some questions about egg count monitoring and drench resistance testing 
Your frank opinion is very important. 
1 1 .  What do you understand by egg count monitoring? 
(Please do not assist and list key words/phrases used by the grower) 





1 2 .  What do you understand by drench resistance testing? 
(Please do not assist and list key words/phrases used by the grower) 





1 3 .  Please describe your feelings towards the subject of drench 
resistance testing by placing a cross on each of the following 












□Positive l  Negative 
I 4 .  I  believe that worm egg count monitoring on my weaner sheep is: 
2 3 4 5 88 
□ I Essential Quite Neutral Unnecessary Very Don't 
Necessary Unnecessary Know 
2 [ 4 5 
" □ 
I I I 
Very Neutral Very Don't 
Easy Complicated Know 
2 3 4 5 88 
□ I 
Very Neutral Very Don't 
Practical Impractical Know 
t r i r 
88 
□ I Very Neutral Very Don't 
Cheap Expensive Know 
15. I believe that the use of resistance testing on my weaner sheep is: 
2 3 4 5 88 
□ I I I I I Essential Quite Neutral Unnecessary Very Dont 
Necessary Unnecessary Know 
2 3 4 5 88 
□ I Very Neutral Very Dont 
Easy Complicated Know 
1 2 3 4 5 88 
□ I Very Neutral Very Don't 
Practical Impractical Know 
2 3 4 5 88 
□ I Very Neutral Very Don't 
Cheap Expensive Know 
1 6 .  For the following questions I would like you to imagine that you 
have carried out an egg count and resistance test on you 
weaners, (Show card) 
J 31 41 7 
"" Very Neutral Very Don't Positive Negative Know 
What affect would you expect these tests to have on: 
(a) The short term profitability of your weaners? □ 
(b) The fertility of your weaners? □ 
(c) The total annual drench bill? □ 
(d) Your dependence on veterinarians? □ 
(e) The build up of resistance? □ 
(0 The number of weaner problems? □ 
(g) The long term profitability of your weaners? □ 
1 7 .  If  you were thinking about checking the effectiveness of your 












(a) That a credible private vet is available in your district? □ 
(b) That a free sheep worm test kit is available? □ 
(c) That you dislike collecting dung samples? □ 
(d) That the test is simple to perform? □ 
18. I'm now going to read out a few statements. I'd like to know how 
strongly you agree with them. (Show card) 
l  'r







(a) The vet is too expensive. 
(b) The resistance test sampling technique is too complicated 
(c) The local private vet is more interested in activities other 
than resistance testing. 
(d) A drench resistance test will indicate that certain drench 
groups will not work on my farm. 
(e) The test provides accurate results. 
(f) There is no need to do a resistance test on my farm. 
(g) The resistance test results need to be interpreted by a vet. 
(h) Worm egg counts should be conducted every year. 
(i) The test is too expensive. 
1 9 .  In deciding whether or not to test the effectiveness of your 
drench (by egg counts or resistance test), what influence if any 








I 2 3 4 5 88 
I I I I I 
□ No Slight Neutral Strong Very Don't Influence Strong Know 
Influence 
(a) Members of your family 
(b) Friends and neighbours 
(c) Pnvateveterinarian D 
(d) Store staff where you purchased the drench D 
(e) Your accountant/bank manager D 
(f) Department of Agriculture D 
(g) Drench company salesperson □ 
20. What is your main reason for not yet conducting: 
(a)a worm egg count? 
(b)a drench resistance test? 
21. During the next 12 months, how likely are you to: 
(show card) 
(a) Have worm egg counts done? 















Yes = 1(got0q.23) No= 2(goto q.33) Unsure= 88 
□
22. Have you noticed any form of "drench resistance" advertising 
during the last month? 
Yes= I 
Yes = I 
Yes= I 
N o = 2  
N o = 2  







23. Did you notice this advertising on television? 
25. Did you notice this adverstising in the newspaper? 
24. Did you notice this advertising on radio? 






26. What, if anything, can you recall about the commercials? 
/Interviewer Determine ttomresponse it the respondent has the 'correct 'commercalin mind Itnat, continue to 
askit'they have seen anther commercials relate dto drench resistance. Itthey cannotprode the correct" 
commercial, skpp to question33/ 
27. How many times did you notice the commercial 
(a)on television? 
(b) on radio? 
Able to identify correct commercial= 1 
28. Please describe your reaction towards the commercials by placing a cross on each of the 
following scales: (Show Card) 
a) Annoyed Relaxed 
□ I I I I I I I I I I 0 2 3 4 5 6 7 8 9 10 
b) Confused Informed 
□ 
0 2 3 4 5 6 7 8 9 10 
c) Unconcerned Concerned 
□ 0 2 3 4 5 6 7 8 9 10 
d) Bored Interested 
□ 0 2 3 4 5 6 7 8 9 10 
e) Unappealing Appealing 
□ 0 1 2 3 4 5 6 7 8 9 10 
29. Did the commercials in any way affect your thinking about doing a worm egg 
count or drench resistance test during the next year? (Show Card) 
1 2 3 4 5 88 
□ I More likely No effect Less Likely Don't 
to test to test Know 










31. Did you notice if a 008 information number was available? 
32. Did you ring the 008 number mentioned in the commercial? 
33. If you did not ring, could you please give a reason why? 
□
Vet=l Ag. Dept. =2 Neither=3 Uncertain=88 □
34. Did you call your vet or the Department of Agriculture as a result of seeing the 
commercial? 
Yes =1(goto q.35) 
36. If so, what? 
No =2(goto q.36) Uncertain=88 (go to end) 
□ 
□ 
35. In the past 4 weeks, have you contacted anyone or done anything else about resistance 
testing or worm egg count monitoring? 
37. If not, what, if anything would prompt you to do a resistance test? 
Before we finish, do you have any questions/comments about drenching and resistance testing? 
Do you have any comments about the commercial? 
(Interviewer to thank farmer for participation.) 
□




Suggested Introduct ion:  
Hello, is that Mr or Mrs-----------? My name is ----- ------- and 
I'm helping the Department of Agriculture with some research. Last 
August I believe you or your husband helped the Department with a 
survey on sheep drenching. Unfortunately there were a couple of 
simple questions that they forgot to ask, and I wondered if I could 
check them quickly with you now? 
1 .  
2 .  
Do you have a television set? 
(If no, then terminate interview.) 
Can you receive GWN ? 
(If no, then terminate interview.) 
es L e _  
ves_ o L  
3 .  If you can receive 
members of the family 
GWN, how often would adult 
watch it in the evenings? 
Sometimes □ 
Never □ 
Thanks very much for your time. As you can gather, we're still 
analysing the results of the survey, but we'll be sending you a copy 
as soon as they are available, Many thanks for your help. 
(Note: Any reasonably intelligent member of the household should 
be able to answer these questions, including the kids, so if other 
people answer the phone, ask the questions anyway.) 
Appendix 2 - I 
Appendix 2c: Text and costing of radio and television commercials 
Radio Commercial Text 
(Sheep yard noises in background.) 
FIRST MALE: What do I do? The vet has just told me that they're resistant 




A sheep farmer learns about drench resistance - the hard way. 
He reckons drench resistance costs the average fanncr like 
me around $5000 every year..... Hey, that's five grand! 
...... Five grand in lost production, wasted drench... 
And I thought they were okay. Not testing for drench 
resistance........ is like throwing money away ... Uh! 
Call 008 807 455 for a free worm kit. 
Appendix 2 - 2 
Television Commercial Tex 
We see a very close shot of a farmer talking as if being interviewed - looking slightly off 
camera, although we never see the interviewer. He is distressed - as though the news he 
has just heard is the last straw in a chain of appalling events which have befallen him over 
the past few years. He is clearly upset and gets increasingly angry as the commercial 
proceeds. 
FARMER: What do I do? The vet has just told me that they're resistant to the drench 
I was using....... 
He reckons drench resistance costs the average farmer like me around 
$5000 every year..... Hey, that's five grand! ....... Five grand in lost 
production, wasted drench... 
(Farmer holds up drenching gun, then tosses it aside in disgust.) 
And I thought they were okay. Not testing for drench resistance...... 
(Farmer pulls out wallet, opens it, removes money in $10 and $20 notes 
and hurls the money into the air.) 
coo...... is like throwing money away ... Uh! 
(He walks off and camera cuts to wider shot of yards.) 
Test super-imposed over final frame reads: 
See your vet or call for a free worm kit 
008 807 455 
Department of Agriculture logo 
Appendix 2 - 3 
Production and Broadcasting Costs 
Radio production cost $1,041 and the resulting 30-second commercial was broadcast 
through 6NA Narrogin over three weeks (35 times a week) between Sunday 24 August 
and Saturday 12 September 1992 at times spaced throughout each day. Individual spots 
cost $13.00 plus a service fee of 7.5% paid to Marketforce, the Western Australian 
Government's media booking agency. Total radio costs amounted to $2,298.75. 
The 30-second television commercial cost $24,979.07 to produce (Table I). It was 
broadcast through the Golden West Network to country areas of Western Australia a total 
of 39 times over two weeks beginning Sunday 16 August 1992, followed by a week's 
break and then a third week beginning Sunday 6 September. The commercial was nonnally 
shown twice on each day. 
Cost of individual spots varied greatly depending on the time of day and the program 
being shown e.g. $41.00 during 'Sportsworld' shown from 10.00 am to midday 
Sundays, but $650.00 during the Australian Football League finals between midday and 
3.00 pm. A similar service fee of 7 .5% to Marketforce applied. 
Table I: Detailed cost of producing 30-second television 
commercial . 
Television Production Cost $ 
Copv writing 500.00 
Revisions 281.33 
Graphic 200.00 
Site Survev 500.00 
Agency art direction etc 1,640.00 
Production house 19,790.00 
Dubs and cassettes 300.00 
Couriers 28.00 
Agency service fee 1,742.74 
TOTAL 24,979.07 
